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Learn Practical Electricity 
at Home, this Simple, 
Direct Way 


PRACTICAL ELECTRICITY 
FOR HOME STUDY 


By FREDERICK C. RAETH, B. S. 
President, Canadian School of Electricity, Ltd. 


‘Today the demand for practical electricians in 
industry is great; tomorrow it will be greater. 
You can take advantage of these demands and 
the opportunities they present. You can get in 
on the ground floor—by learning the funda- 
mentals of electricity, by knowing the essentials. 
Yes, you can prepare yourself for the better 
jobs ahead—and right in your own home, 
at the hours most convenient to you. These 
four great books constitute a complete, author- 
Four Great Volumes fated cone whith wat feecnaty evailatlo'cily 
Show You How to Do the Work to those who studied at accredited schools of 
electricity. They contain the same material 
that is taught in those schools. 


‘This course, now presented in four easy-to-handle 
‘volumes, begins with the simplest, basic principles. 
Step by step the author introduces and explains the 
more advanced applications, 80 that when you finish 
the course, you will have at your command full 
directions for all the oper 
electrical engineering—install: 
pair—for every type of equipment in use today. 
Everything is explained in crystal-clear terms. And 
the many diagrams and illustrations (there are 
more than 1,000 of them) help by showing the action 
and operation of electrical equipment. No knowledge 
of higher mathematics is necessary. The explanations 
are simple, practical, and complete. Included is the 
latest information on house wiring, as well 
the-minute data on illumination and illu 
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for the BETTER JOBS 
with HIGHER PAY! 


This Complete Course in Electricity Takes 

You All the Way from Simple Explanation 

of Principles to Full Working Knowledge 
of All Electrical Equipment 


design: And for your own help, there are self-examina~ 
tion reviews at the end of each chapters 


Be a “Know How’ Man 


Here you will learn all the aspects of DC and AC; 
methods + calculations + circuits + generators + 
motora + meters + controlling devices, and other 
equipment—all the things that the high-salaried 
“know how” men have at their fingertips. You will be 
equipped to “shoot” troubles quickly, and to rectify 
them in the most efficient and workmanlike way. 

‘You will get a broad practical knowledge in lighting, 
power, transportation, telephony, radio, and X-rays 
—all fields of electronics that make use of practical 
electricity. 

A great many electrical engineers who have received 
their original training in the fundamentals of the 
subject by completing the course which is contained 
in these volumes are now filling executive positions in 
some of the nation’s largest electrical and radio 
corporations, 


‘Simple Wiring; Electrical Terms; Electroplating Cop- 


Send No Money 


Examine these Books for 10 Days FREE! 


We would like to give you the chance to [| 
prove to yourself that you can master elec. 
fricity from these books. ‘Simply mail the 
couponat right. Unless you are thoroughly con- 
Yineed of the value of “Practical Electricity 
for Home Study" you may return the 
books without further obligation. Iryoudecide 
to keep them, you need pay only $10.95 (plus 

i few cents postage) in four convenient natal. § 
ments ($2.95 within ten days ai 

Routh for four month thereafter). 82 act 
ow. Fill out the coupon, and start yourself 

fon the way to a good earcer and good money. 
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per and Nickel; Primary Cells and Storage Batteries; 
Bell-Ringing and Annunciator Circuits; Tel and 
‘Telephone Circuits; Electric Lighting Circuit 

Electrical Calculations; Measuring Resistance; Elec 
trical Heating; Electrical Houschold Appliances ; Mag- 
nets and Magnetism; Electromagnets and Their De+ 
sign; 

Induction Coils, Condensers, Principles of X-Rays; 
Galvanometers; Operation of Electric Meters; Direct~ 
current Armature Winding; Direct-current Genera- 
tors; The Direct-current Motor; Motor Controlling 
Devices; Diesel Electric Power Plants and Home 
Lighting Plants; 

Alternating-current Circuits and Calculations; Al- 
ternating-current Generators; Transformers; Alter- 
nating-current Motors and Starting Devices; Alter- 
nating-current Meters; Light and Illumination; Tllue 
mination Design. 


You Need this Book 


Veterans and others who are looking for a good field 
to enter—men who are now practical electricians and 
want to better themselves—will find that “Practical 
Electricity for Home Study” points the way to bigger 
pay checks, higher positions. Send for it now! 


ww me mm MAIL THIS COUPON wm me me mm om 
D. Van Nostrand Company, Inc., 250 Fourth Ave...New York 3, N.Y. 
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"When I had to leave school, 

I enrolled with I.C.S- The Course 
was excellent--and the beginning 
of an educational habit which has 


persisted through my life. 


WALTER D, FULLER 


Curtis Publishing Company* 


"To those who are denied the 
unity of a college education, 


1.C.S. offers & satisfying substi- 
tute. I know. I studied an 
I.C.S. Course myself." 


JASPER_MCLEVY 


rublishers of The Saturdey Evening 
Bebliahers of The Saturday Eventee Post, Ladier’ Home Searsel,  **Now jn bis 12th consecutive 
year in this office. 
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NOTICE: over 100,000 om- 


bitious men have been helped to 
higher paying jobs with the aid 
of books listed on this page. 


hel 


p you 


ee 
Which of these books can 
AND MAKE MORE MONEY 
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‘WOODWORKING 


1, CARPENTRY CRAFT PROBLEMS. 
Pages expan and filtrate tuned of or 
‘solutions to all types of carpentry prob: 
Teas ‘met cd prodesstonal 
oogisrr, compleiedn eye etal 
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3:'iWFenion WAL DECORATION. brie 
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Guarantee 


Gateway Books are guaranteed to be abio- 
Jutely. satisfactory Im every respett, or 
sour money will be cheerfully refunded. 
The GATEWAY BOOK Co., Dept. PS-15 
32K. State — Chicago 2, Hlleols 
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JUST RELEASED! 


Just released ax Civilian Editions pubtisbed 
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ie Repair and Maintenance, Fuc 
tion Systema, Automotive Electricity 
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MING. 706 putes on beating of all Oe 
coolings Air Conditioning, euipinent, fu: 
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PRACTICAL ELECTRICITY and 
FUSE WIRING. An ideal book for round 
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HERE os a smu and is 
ing, despite the awesome 
, that we made 
trides during the war. 


centuries Sof peacet 

great things are coming 

a direct application of nuclear fission. 
But radar and the rest—even the A- 


development done years or decadesago, 


lopped dead during the war: 
fraggle for survival there is no 
bie th 
the 
jence—has not yet 
begun. ese are blank days in the cal- 
endar of pure research. Nuclear phy 
cists are unemployed: cyclotrons are 
still locked up in military security. In 
hes wartime tech- 
ntists are standing around 
penters without hammers. 
would not be so bad except that 
jence knows neither countr: 
clock, nor calendar. A blank spo! 
damental research now means a blank 
spot in applied scie 
from now, a dead 
engineering that puts s¢1 
all ofus. For you can’t have applied s 
ence without science.—PrRRY GITHENS 
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“4 leaping trout awakens the still pool to 
life in waves that move in silent rhythm.” 

In the same way, when you speak over 
the telephone, vibrating electric currents 
speed silently away with the imprint of 
your voice over the wire and radio high- 
ways of the Bell System. 

Tomorrow, the vibrations will be the 
living pictures of television. All are ex- 
amples of wave motion. 

How to produce, transmit and receive 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, 
FOR THE CONTINUED IMPROVEMENT OF TELEPHONE SERVICE 
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electrical wave motion is the basic probs 
Jem of the communication art, 

Bell Telephone Laboratories, which ex- 
ist primarily to invent and develop better 
communications for the Bell System, de- 
vote the teamed efforts of physicists and 
mathematicians to the production and con- 
trol of electric waves in all forms. 


Out of these studies have come dis- 
coveries which keep the Bell System at 
the forefront of the communication art. 


“Yes,lknow,George 
—you've been with 
us twelve years— 
7 butittakesmore than 
length of service to 
fill this job” 


Can this happen to YOU? 


Tt 25 the President talking—telling George that 
while he would like to give him the job—to 
promote him to an executive position, it was im- 
possible to do so. 

This was a bitter blow to George—he had known 
for some time there would be a vacancy in his 
department—the department manager was movin 
up—a new department head would be appointed. 
By seniority George was entitled to the job, had 
been counting on it. 

It would mean more money—those unpaid bills 
would be taken care of—the children would have 
more advantages—there would be travel, recreation, 
‘social activities, 

George had been a fine, loyal employee for twelve 
years—doing his assigned tasks well—heping by 
faithful service to win some day an executive posi- 
‘tion with his company. 

‘Now all of these hopes were being swept away— 
as in_a dream he heard his chief continue—“You 
see, George, in these days it is ability to produce 
that counts. You're not ready to take on the bigger 
job—you have made no preparations which would 
enable you to fill it properly. The man who is going 
to get that job is Martin. He has been with us only 
four years, but during that time he has not only 
been studying the relationship of his department to 


LaSalle Extension University! 


A CORRESPONDENCE INSTITUTION 
Dept. 383-R 


~Age. 


Chicago 


the business as a whole, but he has been studying 
and preparing himself at home.” 

Poor George—no one to blame but himself. Busi 
ness is full of “Georges’—men who do not realize 
the importance of Preparing definitely for promo- 
tion. They forget that long experience on one job 
does not necessarily prepare them for the job above. 
And almost never do they reach the executive job 
and the bigger money. 

Fortunately, there is a way—simple, practical 
thoroughly proved by thousands—for the “Georges' 
to make sure of promotion. Modern home study— 
the LaSalle way—gives them rather quickly the 
knowledge and gang ‘to handle the job ahead. It 
does not interfere with their present job—instead it 
helps. It is moderate in cost and intensely interesting. 


In fairness to yourself — 
If you are one of the men in business doing routine work. 
—koing along in a low pay job, there is one thing, in 
fairness to yourself, you should do right away—and 
that is—FILL IN AND MAIL THE COUPON BE- 
LOW AT ONCE. It can be the turning point in your 
business career toward the bigger rewards business is 
Willing to pay tg the man who is trained. Our FREE 
booklet “TEN YEARS PROMOTION IN ONE” is 
most inspiring. Don't let a postage stamp and one 
minute stand between you and full details regarding our 
training and opportunities to which such training leads, 
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Ao the Powers of the Universe 


OD GEOMETRIZES,” said an ancient sage. 

Within the straight line, curve, and angle— 

and their combinations—exist the forces of crea- 

tion, These secret symbols contain the mysterious 

laws of the universe. Upon their right use—or the 

neglect of them—the success or failure of every 
human enterprise depends. 


Have you a desire, something you wish to ac- 
complish in life? Put your finger on a dot. In 
whatever direction you move your finger from the 
dot, you have made a beginning. Thus a dot is the 
symbol of one—or a beginning. Your desire then 
is also symbolized by one. If you follow the proper 
method or way to accomplish what you want, you 
have arrived at point two, Whenever these two 
symbols are brought together—the idea and the 
right way—you produce point three—the success of 
your plan, Success, therefore, is symbolized by the 
three equal sides of a triangle. 


In planning your personal affairs—business, do- 
mestic, or the welfare of your family—do you use 
a Cosmic formula? Do you determine whether 
your acts are in accord with Divine truths 
eternally expressed in symbols? Why does 
the circle represent completion? Why is it 
said that a man is on the square? These , 


symbols are used by astronomers and scientists to 
prove the physical laws of the universe—why don’t 
you apply them to the problems of your everyday 
world? Learn what symbols, as powers and forces 
of nature, you can simply and intelligently use in 
directing the course of your life. 

Let the Rosicrucians (not a 8 organiza- 
tion), a world-wide brotherhood of learning, reveal 
to you the symbolism of successful living. 


Let this GIFT BOOK Explain 


If you want to prepare yourself through under 
standing for the greater rewards of life, write for 
the fascinating free Sealed Book. It explains how 
you may receive this age-old wisdom. Use the 
coupon below. 


Scribe 
TIE KOSICRUCIANS, aMorc 
San Jose, California, U: 8. A. 

Please send me the Free, Sealed Book, I am inter- 
teted in, Knowing how I may obtain the masterful 
Rosicrucian teachings. 


THE ROSICRUCIANS, "AMORC - SAN JOSE, CALIFORNIA, U. S.A. 
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how."t ch 
‘97. 


Pertectly Developed 


“Dynamic Tension’ Does It! 


Using “Dynomic Tension” only 15 
minutes. a day, inthe privacy of 
Your own room, you quickly bela to 
put on muscle, Increase your chest 
Measurements,” broaden Jour back 
All out your arms and fexs. This easy. 
NATURAL method will make you a 
Aner specimen of REAL 00D 
than you ever dreamed you could bet 


You Get Results FAST 
Almost before you realize it, you 
will notice. 


Your entire 
nore ‘pep. 
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in Only 15 Minutes a Day! 


bs0- 


U A New Man, Too 


actual photo of 
the man who bolds 
the title, "'The 
World's Most Pere 
fectly, Developed 


real spring and sip in your 


it sledge-hammer fists. a battering 
Bes hen hata il 


most split. your coat 
omach rues 
ver get tired. 


CHARLES ATLAS, Dept.1¢ 
115 Eest 23rd St., New York 10, N.Y. 


I want the proof that your system of 


‘Thousands of fellows have used 
my marvelous system.” Read, what 
they ‘gay-—see how they, look before 
And after—in my book, “Everlasting 
Health and Strength.” 

‘Send NOW for this book—FRt 
1 tells all about “Dynamic Tension, 
shows you” actual 


Man of me—give me a healthy, husky 
body and big muscular d ent. 
Send me your free book, “Everlasting 
Health and Strength.” 


ally: Charles Atlas, 
Dept. 1c. 115 East 
23rd Street, New 
York 10, New York. 


city . State . 
© Check here if under 16 for Bool 


Kiet A 
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NOW is THE TIME To 
PATENT AND SELL Your INVENTION 


Now, more than ever before, is the right time to patent and sell your invention. Why? 
Because manufacturers everywhere, in striving to keep ahead of competition, are looking 
for new inventions and buying up the patent rights thereon so that they will have better 
and more attractive items to make and sell. Hence, the wise thing for you to do is also 
to act at once. Protect your invention—and yourself—by applying for a patent now. 


FREE “PATENT GUIDE” EXPLAINS WHAT TO DO 


Our Free 48 page “Patent Guide for the Inventor”, containing complete information about 
patent procedure and selling inventions, answers many important questions concerning 
Patents that inventors constantly ask. It tells what facts, details, drawings, sketches, etc., 
are necessary to apply for a Patent; how to protect your invention through dated and 
witnessed disclosure; how to do this at once to safeguard your rights; how Patent Office 
Records can be checked to determine whether the invention is probably patentable before 
filing fees need be paid; discusses costs involved and a practical way these can be paid 
as the application progresses. It tells how some inventors secured financial backing; how 
many simple inventions have proved large commercial successes; how Patents covering 
improvements also can be profitably utilized and marketed; and countless other facts that 
every inventor will want to know. And in addition, our “Patent Guide” contains illustra- 
tions of over 150 basic mechanical movements. 


WHY YOU NEED EXPERT ASSISTANCE 


The Patent Laws were enacted for your benefit—to give you protection for the features 
of your invention which are Patentable, But these features must be legally and concisely 
the form of “claims”. This phase of the procedure is so complex that the 
US. Patent Office advises the Inventor to engage a competent Registered Patent At- 
torney. We maintain a large staff—carefully trained registered patent attorneys—expert 
draltsmen—experienced searchers—to serve you. We have been serving inventors for 
more than twenty years. Write for a free copy of our “Patent Guide for the Inventor” 
today. Clarence A. O’Brien & Harvey B. Jacobson, Registered Patent Attorneys, 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


RECISTEREO PATENT ATTORNEYS 
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PAGES 
Over 150 


Mechanical 


“RECORD OF INVENTION” 


With our free “Patent Guide for the Inven- 
tor” you will recéive also free a “Record. of 
Invention” form. This “Record of Invention” 
enables you to conveniently make a proper, 
dated disclosure of your invention before 
you file your patent application, which 
will prove of great value to you, should 
the occasion for evidence arise. 


TAKE FIRST STEP NOW 


Remember, in Patent matters action is 
important. Delay can be costly. There- 
fore, take your first step now—toward 
protecting your invention. Send for your 
free copy of our “Patent Gu'de for the 
Inventor” containing complete informa- 
tion about patent procedure and selling 
inventions, At the same time, receive 
a free “Record of Invention” form with 1 

Complete instructions for making a dis- CLARENCE A.OBRIEN 
closure of your invention and estab- 

listing. its date. This step costs, you & HARVEY B. JACOBSON 
nothing—yet may be vital to your suc- 
cess. Mail the coupon in an envelope, 
or paste it on a penny postcard—now. 


(Worthy of 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON. 


d me your 48-Page “Patent Guide for the 
‘and your specially prepared “Record of 
form FREE. This request docs not 


Your Trust. 
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‘Maintain an oll film on your cylinder walls. . . Reduce 
“metal to metal” wear , . . Prevent extra battery load 
in starting . , . Make starting easier . . . Prevent 
formation of sludge and carbon, 

Ask your gas station attendant to add Pyroil W, next 
time you stop for oll. (Pyroil W, is Winter grade of 
Pyroil B 

PYROIL FOR AIRCRAFT ENGINES, Use Aircraft Pyroll B for 
lubricating ofl, Aircraft Pyroil A for gasolin 
Manufactured and Gueranteed by Pyrell Company, W. V. 
Founder, 120 Main Street, La Crosse, Wis. 


PYROML COMPANY 
120 Main Street, La Crosse, Wisconsin 


7 
| 1 
if 1 
|| Twant my car to last and run properly. Please tell mej 
|, more about Pyrol and how it cam accomplish this for me, 
1 ! 
| ! 


City or Town 


px 


Jerry, the talking dog, is 

x entertaining hospitalized vet- 
erans, by courtesy of the 
PYROIL Company 
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== LETTERS 


Balloons for Television 


Sir: 

Several years ago an article on television 
started me wondering how the radius of the 
television transmitter could be substantially 
increased. I conceived the idea that strato- 
sphere bailoons located throughout the coun- 
try could be used, with automatic relay in- 
stallations in the gondolas. Today I realize 
the difficulty of mooring such balloons. T 
still believe, however, that balloons with 


| means of locomotion to insure against ex- 


cessive drifting, and equipped with relay 
apparatus, can step up the range of tele- 
vision more efficiently than airplanes, and 
with less expense. I believe that balloons 
capable of hovering for extended periods 12 
miles up are feasible. At this altitude the 
radius of transmission would be 312 miles, 
and the area blanketed would be over 300,- 
000 square miles per relay balloon, Contrast 
this with a 219-mile radius and slightly more 
than 150,000 square miles coverage for the 
airplane ‘transmitter... . 

JOHN A. LYONS 
Houston, Texas 


To moor a balloon 12 miles up, more than 
$0 tons of cable would have to be lifted. 
The cables would have to be marked and 
lighted every 50 feet to prevent airplanes 
from hitting them. Untethered balloons 
would have to be powered and controlled, 
If controlled by personnel, pressurization, 
heat, and food would have to be provided; 
if radio-controlled, heavy and expensive 
equipment would be needed. If one balloon 
failed, programs would cease over a large 
area; a dead plane could be replaced quickly. 


Correction 


Sir: 
Recently we sent you photographs for an 
article on the history and development of 
passenger elevators. We note that your 
January issue carries that article, and we 
are astonished to find in it a reproduction 
of our illustration showing a typical Signal 
Control elevator installation on which is the 
credit “Courtesy of Westinghouse Electric 
Elevator Co.” Will you kindly see that a 
correction is made? 

OTIs ELEVATOR COMPANY 

J.C. Bebb 
New York City. 


PSM is likewise astonished and deeply 

chagrined. The credit should have gone to 

the Otis Elevator Co. Our apologies to Otis, 

and a sharp reproof to the responsible 
‘ors. 
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INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
‘The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protec- 
tion. The first step toward inventive success always is— 
and always has been—the application for a U.S, Patent, 
There is no other way to protect your invention in 
accordance with the laws of this country. 


send you this Fi 
Invention Record Form for the purpose, Fill out the, Tnve 
Record Form fully describing the nature of your invention. Make 
‘a sketch of its main features. M. I record the 
date it, was received in. our ofice, ‘The earlier the date the better 
your chance of combating rival inventors. who may lay’ claim to 
your idea later, Don't delay a single minute in taking this im 
Dortant step. Your whole future may depend upon it.” Moil the 
Soupon for our FREE Invention Record Blank ond New FREE 
Boot Today? 


HOW WE SERVE YOU AS REG 
PATENT AY TORNEYS The v. s. 
strongly recommend 

matters—that he employ of a Registered Patent Attorney 
in the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office. 
We have had long experience in studying hundreds of types of 
inventions. This gives us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
gives us the perception to center arguments upon those details of 
Your invention which, in our jullgment, will be looked: upon most 
favorably by the Patent Office Examiner, 


Mail the coupon today for our new FREE Book, “How 
te Protect, Finance and Sell Your Invention,” and our 
FREE Invention Record Form—maybe this step will 
pave the way, to future security for you and your 
family. Act Today! 


‘We pamt no glowing road to fortune—but if you have 
Qn invention . ... if it serves a definite new need... 
ifthe Buble accepts it we can tell you it may provide 
the security and benefits you are seeking. 


MeMORROW & BERMAN 
Patent Attorneys 
142-L Atlantic Building 
Washington 4, D. C. 
MARCH, 1956 


7d FREE BOOK 4 


AVENTOR: 


TO PROTECT THEIR 


Invention Record 


Know How Successful 
Inventors Protect and 
Sell Their Inventions 


Our new FF 
Yentions and 
erg Inventor 1h 


Took 8 the 
it the 


ext volume on The 


atent act 
fon for pr 


How to obtain funds to patent and prox 
mate your invention. 
buyer or backer for 


royalty age 


Just off the presst A complete’ new book on the 
world’s mose popular airplane and new editions of 
two books that have been requested by hundreds of 
thousands of aviation enthusiasts. Here they are: 
1. Piper Cub Brochure. Brand new! Beautiful 
‘ full-color airplane illustrations, suitable for 
framing. Complete specifications of Piper Cubs. 
D, ‘tow to Fly" Book, Takes you on a typical 
# flying lesson with 53 step-by-step photos 
and descriptions. Many other interesting facts. 
B, “Wher Your Town Needs” Book. Will help 
you or your community plan an inexpensive 
landing area now 
Gee these books from your Piper Cub Dealer 
now. Or, if you prefer, send us 10¢ per book or 
25¢ for all three. Use ‘stamps or coins. Specify 
which books you desire. Write Depe. PS36. 


PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA. 
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Thanks from a Proud Sailor 


Sir: 

A word of thanks on behalf of all de- 
stroyer sailors for the wonderful build-up. 
(Tin Cans Dish It Out, PSM, July '45). I 
realize that it wasn't the tin cans that won 
the war any more than any other type of 
ship, but I do want to thank you for the 
enlightening word you published. . . . For 
some reason, the public has the impression 
that a destroyer is nothing more than an 
armored rowboat that the larger ships must 
support. I am proud of my ship... but she 
done no more than her duty. 


DEAN L. CorTLe, SOM 3/C USN 
USS Twining, 
Bremerton, Wash. 


After 21 months overseas, nearly all in the 
war zone, USS Twining returned to the 
United States with a distinguished record. 
She was with Halsey off Tokyo when the 
war ended. 


Navy Decorations 


Sir: 
Since when did combat or campaign stars 
go on the DFC and Air Medal (as shown in 
PSM, Nov. '45, p. 112)? They have the oak- 
leaf ‘cluster for them. Somebody had his 

head up, and locked. 
Lr, J. H. Morse 

Wright Field, Ohio. 


Navy Department says it has never used 
oak leaves for this purpose. Navy uses stars 
someichat larger than combat stars for 
added awards in place of the Army's oak- 
leaf clusters. 


Time Factor 


Sir: 

In your Dec. ‘45 issue a correspondent 
said the term “horsepower” was used to in- 
dicate the work done to lift 550 pounds one 
foot. Horsepower denotes the work required 
to lift 33,000 pounds a distance of one foot 
in one minute. 


RICHARD R. PERRY 
Wrangell, Alas. 


Our correspondent should have said “550 
pounds one foot in one second.” 


Contents 


Sir: 

Your table of contents isn't much use in 
looking up articles in PSM. You are much 
too stingy with the space you give to this 
feature of the magazine. 


IRVIN N. REEVES 
Atlantic City, N. J. 


It has been eularged to include all the 


leading articles aud departments under topi- 
cal headings for easy reference. 
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BARGAINS in WAR SURPLUS LENSES & PRISMS 


All items Finely Ground and Polished but Edges Slightly Chipped 
‘or Other Slight Impertections which We Guarantee Will Not 
Interfere with Their Use. Come Neatly Packed and Marked, 


YOU CAN EASILY MAKE 


View 
of 
7x50 

Binocular 


NOW! MAKE YOUR OWN BINOCULARS! 


Complete Set of LENSES and PRISMS from 
Navy's 7 x 50 Model 


Save Up To $150.00! 


‘acclaim ‘during ‘the’ war. Dependi 
Bruyn erfoct set of Lenses and Prisms 


Steck = 8104-M Seconds for Monocular: 


FLASH! JUST RECEIVED! 
‘Metal Parts and Bodies for Navy's 7x50. Binoculars. 
‘You get Right and Left Body. 2 Objective Mounts, Left 
am, Shelves, Right and Lett Cover Plate for 
i sous Screws and Parts. This 
Aisoruent represents nearly il the 
for your Binocular construction. “It's truly an exceptional 
‘War Surplus opportunity. 
M,.. Binocular Parts Set 
‘Monocul 
‘you Duy both the 
i, your “purchase becom 


5 Magnifying Lenses. . 
da emnitying 


Free Booklet on Home-made magnifiers included. 

"$2.00 Postpaid 

PANORAMIC TELESCOPE —Excel- 

of Objective Prism, Dove Prism. 

‘Achroraatic Objectiv ‘Amici Root Prism: Eye Lens Set 
(, ,. @ $60.00 value), 


Stock # 503 $6.00 Postoais 
38, MM KODACHROME PROJECTING LENs SET —Consiats of 
eve of Heat Absorbing Giass with directions. ns 


jont condition. 


PRISM TELESCOPES-—Uses Prism instead of Lenses to Erect, 
Images Have wide field of view. 


Tocusin 
petirais of babies and oma peta 
ots, ad many, rmany other uses 


a fully covers the fase 
ted above—only $1.00 postpaid. 


ing uses of sil Lenses in se 


REMARKABLE VALUE! 
$141.01 WORTH OF PERFECT LENSES FOR ONLY $10.00 


Compiete System from Artillery Scope (5X) 
Portect. 


ow™redlection coated. absolutely 
rom ‘1% inches toa 1/8 inches. Used for making Telescope 


eds of other sen 
‘0:6 


PL, Made of ‘extra dense Flint. Used as reducing Lens, for 
tricke photography. ete. 
Stock S 1080M. sone. eee c eee eeses sss -$1,00 Postpaid 


MICROSCOPE SETS 


Stock = 1083-N- 
Consisting of Prisii, itirror and’ Condensing Li 
fogether with Stock + 1082-N will make an excellen 
Ba i screen magnification of 400 to 


if to screen distance. 
These 
Prisms you peed to make a Spectr 
Instruction Booklet, 


por 
‘ystem for 8 
Postpaid 


TOS4:N Burning Class Leng... 
‘(Minimum order on’ abeve—si. 
TANK PRISMS—PLAIN OR SILVERED 
5%” long, 244" wide, finely ground and 
oul normaly zetall from 824 to'530 dach 
ej "$41.00 Postpaid 
$4.80 Postoata 


TANK PERISCOPE 


Complete Set Mounted Components 
Rugged, strong, origin for U.S, Tank Corps, 
Eonsists, of 2 fine Periscope Mirrors mounted in metal and 
Biastcs Perfect condition: Would normaly tall af 240 
Bock = Fo0sN. 35.00 Complete’ Set Pos 


Order by Set or Stock No. © Satisfaction Guaranteed * Immediate Delivery 


EDMUND SALVAGE COMPANY, P. 0. AUDUBON, NEW JERSEY 
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PREPARE IN A FEW SHORT WEEKS 
for BETTER PAY and a REAL FUTURE 


YES. you can be doing work with 
the kind of future you want— 
not in a year, not in six months, 
but just a few short weeks from 
now! The vast field of Radio-Elec- 
tronics and Television offers un- 
limited opportunities to men with 
practical training. That's what you 
get in my quick, streamlined Shop 
Course at COYNE. 


Many Branches Open with 
My “All-Around Training” 
lows stay in the “one- 
b rut. Build YOUR 
l-around” knowledge 
in Radio-Electronics and Televi- 
sion. Then you'll be ready for what- 
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ever good position offers itself. My 
training covers trouble-shooting, 
construction, F. M., television, 
auto radios, electronic controls. 
Also how to set up and operate 
YOUR OWN RADIO SHOP. 


The Great COYNE Shops 


Work on Real Apparatus 
Comme Training is based on my famous 
“Learn-by-Doing” method, You get prac: 
tical instruction on real, full-size radio- 
electronica equipment —pius the neceseary 
theory given in interesting lectures and 
demonstration, No. wonder you. make 
uch rapid strides. No wonder COYNE 
graduates are in such demand today. 


Lifetime Job Service 
Inot only prepare you for a great future, I 
help you get the kind of job you want 
after you graduate, My Employment 
Service is FREE to all Coyne-Trained 
Men whenever you need 


Age—Lack of Experience— 
Bars No One 

Men as young a8 16, and on up to 40, 
make good with Coyne training. It's not 
ow old you are—its what: you know, 
that counts. Many of my students had 
bo previous Radio éaperiece. Others had 
experience in one oF two branches, but 
fealized they needed all-around training 
for better Jobe and advancement. Corns 
‘Training can belp YOU too! 
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and Televisvort..6t 
Sit fom fe, ae Bee | a ne tae a 


Packed with facts and pictures of students, 
‘at work in my shops. Coupon will also bring 


I make it easy for you. If you don't have 
much cash, I'll arrange to finance most of 
tuition and you can pay it in small 


monthly installments after you complete 
your training. We'll even help you get a 
‘part time job if you wish, so you can earn 
‘while learning. I have many plans to 
help you. Mail coupon now. 


EARN WHILE LEARNING 
If you need part-time work to help living 
‘expenses while at school, we will help you 
get it. Coyne graduates also receive a 
Life Membership with free technical serv- 
ice and review privileges. 

‘Coyne is also equipped 

VETERANS! torrcin those wo aual- 
ify for training under the G. I. Bill of 
Rights. Check coupon for special G. I. 
Bulletin. 

“Also facilities for men with physical dis- 
abilities, whether due to war orother causes, 
‘Check coupon for special information. 


H.C. LEWIS, Pres. Founded 1899 

COYNE ELECTRICAL SCHOOL 
RADIO-ELECTRONICS DIV. 

500 S. PAULINA STREET, Dept. 36-4H, CHICAGO 12, ILLINGIS 
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H.C. Lewis Pres. Radio-Electronics Div. ¥ 
Paulina, 


nance” plan. If you are interested in in- 
formation on the following, check also. 


details on how I'll finance most of your 
training... how I help you “Earn-While- 
Learning”. . information on FREE EM- 
PLOYMENT SERVICE . . . and other 
plans to help you. ACT 
NOW TO MAKE SURE 
YOU GET MY GEN- 
EROUS OFFER. Sending 
for this interesting free 
book can be your first big 
step to success. No obli- 
gation. No salesman will 
Gall. ‘Mail coupon today. 


FREE BOOK COUPON . 


~also full details of your “Student 


Gi Send special G.1. Bulletin. 
G Physical disability. 
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ince to EAI 


Hows 


This BIG BOOK Stow. 


Sas Gr ttn te tating Et oe 
j He Seat 110000. SCcher phorit. (DEAS 


REFRIGERATION 
AIR CONDITIONING 


‘ic Conditioning and Refrigeration are among the great ine yrrnlcnen, na cropenes of steata  fnee 
dustries of today and tomorrow. Installations everywhere: A fe for “Atter- Ware) 

{n restaurants, shops, homes, etc., need service. ‘Thousands of io dea. for 

Dusinestes are waiting for new installations, Today, more and 


Compiete 
Book ‘Only 


Experts predict large demand for men to 
install and service Air Conditioning and 
Refrigeration equipment. . . Rise to the 
kind of job which requires a competent, 
trained man who can carry the responsi= 
Dilities of installing costly equipment and 
maintaining it If be knows d a 
when he ia in for consultation. hia 
Teputation grows aod his pay 

Follow This Wa; to Knowledge 
Itovertfv and unter 0 Ror’ 


crete LEARI MONEY. cARTOONING 
afte Tan og Zour eepeens Bem MAKING 
aie 
ae 


i Vtlanced trata 


a Der 
tpersonal interest in hel 


BE AN ARTIST! 


Trained Artists Are Capable of 
Earning $30 - $50 - $7: x 
Use Your Spare Time to Prepare 
for a Profitable Art Car 


UTILITIES 


1% 


1314 W. Belden Avenue, Dept. 336, Chicage 14, 

Please send me the FREE FACTS about fn 

AleConditioning and Mechanical Refrigeration. {have marked 
{he ove that Interests me moet 


DiAlr Conditioning Mechanical Refrigeration 


‘Studio 133¢, 1115 15th St., N.W., Wash. 8, D.C. 


Send your booklet and full particulars sbout your course, 
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RADIO CLINIC 


Ww 
1, 


/ 


A RADIO SERVICE ‘A. GOOD 408 IM RADIO & RADIO-ELECTRONIC 
BUSINESS OF YOUR OWN TELEVISION BROADCASTING. SERVICE ENGINEER 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


SPRAYBERRY TRAINING GIVES YOU BOTH . 
TECHNICAL KNOWLEDGE—SKILLED HANDS 


I'l Show You a New, Fast Way to Test 


Radio Sets Without Mfg. Equipment. Preece pootetay Punt copier ote 
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HIGH PAY, PERMANENT JOBS AWAIT 
MEN WITH... 


ASSURE YOUR FUTUREE 
Get set now for job and ad 
vancement opportunities! 
in this high-pay field, Best 
jobs ca fo Mew with "ows 
how,” LT.S, home training 
qualifies you for better jobs, 


© In coming years no other field will offer more 
opportunities for ambitious trained men than 
heavy construction. Highways, dams, airports, 
factories will be built! Agriculture, transportation, 
industry, shipping will forge ahead! Wherever 
there is building and construction, diesels, tractors 
and heavy equipment will be used. Experts say 
thousands of new men will be needed to service, 
repair and operate this equipment. I.T.S. home 
training prepares you for these important jobs. 


LT.S. home training can help you to 
better jobs in the Diesel. Tractor and 
Heavy Equipment field as it has 
hundreds of others. Higher pay and 
advancement are yours if you are qual 
fied. Students say nothing has helped 
them get ahead as much as our prace 
tical. easy-to-understand course. 


Coomlete v?-10-THE-MINUTE 
HOME TRAINING COURSE NOW 
AVAILABLE 


DON'T MISS 
THIS OPPORTUNITY 


Mall Coupon TODAY fo, 


‘Qualified 1-7-5. students receive free job CRRNPIAERMNFOrmation! 
placement service 


NTERSTATE TR. NG SERVICE 


Ea 
revert fob 


Parks Offers Information 
On How To Prepare For 
Your Career In Aviation 


Write for Parks’ 64-page illustrated catalog 
describing how to prepare for your oppor: 


tunities in Aviation. 
For the past 18 
Aviation Maint. 


harge, information of to your 


Write toda 


PARKS AIR COLLEGE 


PS-36 . East St. Louis, Illinois 
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ant to 3. years’ college radio work. AD fotoran Train= 
alow upon request, 


Valparaiso Technical Institute. Dept. 303 Valparaiso, ind. 


Learn REFRIGERATION 
and AIR-CONDITIONING 
ARE YOU HANDY WITH TOOLS? 


Exceptional opportunity for men of all ages up 
to 60. The demand for repair and service me- 
chanics in both REFRIGERATION and AIR- 
CONDITIONING is acute and will continue. 
You can easily and quickly- 


Learn to Be a Service Mechanic 
at Home or in Our Shops 
Our practical, thorough course is easy to grasp and 
can be studied at home in your spare hours. No previous 
experience is needed. A common school education is 
enough. Learn how to start your own business with 
$50.00 worth of tools in garage or basement. Open up 
own shop or take a well paid job in this active fiel 
Write for free booklet 
START today. No obligation 
YOUR OWN 


whatever. 
REPAIR SHOP MAIL COUPON TODAY 
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Tras is cn unusual picture. It exagger- 
ates the demand for Trained Salesmen. And 
that’s not an easy thing to do. 

Right now, you're seeing “Sales Help Wanted” 
columns in the newspapers —lengthy listings 
wholly separate from the general "Help Wanted” 
group covering all other jobs. That's proof of 
how keenly business needs men and women 
who can sell. 

In tomorrow's greatest market, the demand 
will be even greater. Coming competition means 
thousands of concerns seeking to increase the 
effectiveness of their selling forces. .. constantly 


Chemistry Courses 
2 Chemical Eneineer 

B Chemistry: Anais 

© Chemistry: Endunteat 
Chemistry, Mie. roa & Steet 
5 Petroleum Ielery Operator's 


Bras 
Pulp and Paper Making 


Electrical Courses 
Plumbing | 0 Electrical Drafting 
sion Steaum Fitting [Electrical Bagi 
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PROSPECTIVE 


EMPLOYERS 


MAY APPLY 


BOX 7652-1 SCRANTON 9, PENNA. 
‘Without cost or obligation, please send me full particulars about the course Before which I have marked X: 


i ‘Pre 
wy. Position... 
‘inaian’residen tend coupon waional Cnr 
SBrtiad evident sone coupon fol 


DISCOUNT TO DISCHARGED VETERANS— SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 


TRAINED 
| SALESMAN 


bidding, one against the other, for the services 
of trained salesmen. 

The time to obtain such training is now. An 
L.C.S. Course is the way. These famous Schools 
teach the principles of modem salesmanship ... 
show the student how to apply them. 

This is instruction backed by a highly success- 
ful service organization. I.C.S. employs hun 
of field representatives of its own ... has he 
to train thousands of salesmen for 
industries. Courses giv 
more than 54 years of I.C.S. sales experience. 
Mail the coupon today for full information. 
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“Pil show YOU 


how to make yourself 


COMMANDO -TOUGH 


in double- 
quick time 


«+-OR IT WON'T COST YOU A CENT!” 
says Gearge F. Jowett 


WORLD'S GREATEST BODY BUILDER 


PRO| YoursELF 
IN ONE Nant! 


SEND FOR THESE FIVE FAMOUS 
courses in boon rom: §— Baad 
ONLY 25c EACH 
or ALL § for $1.00 Free! 
800K WITH PHOTOS OF FAMOUS STRONG MEN 
MAL COUPON HOW 
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Se Molding a tignty Grip a5e 


D MoldingastightyBack 25e 0 MoldingaMigntyChest25e 
D Send an 5 0.0.0, ($1 plus postage.) No orders less 
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maze ees is English? 
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STATE COLLEGE 


B. S. Degree in 27 Months 


Ho 
‘ANGOLA, INDIANA 


SHORTHAND in 
6 Weeks at Home 


bea" CAR DENTWE 


Prepare for the giant postwar home-bullding program. 

thorough, interesting constructive home. training for. the 
who wish to become LANDSC. 

for profit or pleasure, 

ATION without obligation to 

NATIONAL LANDSCAPE INSTITUTE 
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Cutting tne 


_ Dent. ane ve 
4 LEARN PAINTING 
AT HOME 
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Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoTOoR's New AUTO REPAIR MANUAL 
shows you how to service and 
repair ANY part of ANY cart 


n Every Job 
iit Since 1935! 


ve and repair facts 
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Same FREE 7-Day Offer Applies on 
MoToR’s TRUCK REPAIR MANUAI 


‘filet Systems, Gover 


TRUCK REP) 


AIR MANUAL. 
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Learn to Write 


Short Stories, Mysteries, Novels, Articl 
—at home in your spare time. 


HE demand for writers is creating great new opportunities 
Tice people with an urge to write. It's not as hi Bard fo 


to'succeed 


‘explains how. you tay enor oe 
Wont part flme or full time carver. Write today tno Selesman 
wilt call) 


PALMER INSTITUTE OF AUTHORSHIP 
Palmer Building, Hollywood 28, Calif., Desk U36 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 


on or PROFIT ELECTRICAL ENGINEERING $ $2 5 


Learnat home. Spare time Practical basic | ELECTRICAL RNGINEERING. Oct goed ratp of 
BD ‘aining. Long-established school. Many 
ave earned while learn 
below for free booklet, “Opportunities in 
Modern Photography’ ind full particulars, 


| FREE © 
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ESEANCH FUSLISMING COMPANY 
Sac Mladelohia 7, Pay 


TRAVEL FOR ‘GMEEE SAM”! 


RAILWAY $1,506 to $2,650 First Year 
POSTAL 
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Special 
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Dept. N49 Rochester 4, N. Y. 
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I particulars tell- 
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ARAN RADIO mousey 
WU Posencaage 
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You “LEARN- BY-DOING” 
at Home wah Practical Exipment 
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LOOSE-LEAF LESSONS 


i ovis uy. Yu DeFOREST’S§ 


PUI erea TRAINING INC., Chicago, III 


City Zone Stl 
1D Wunder 16, check here for ‘a discharged veteran Of 
‘special information. Owed Wir il chek here 


Send for FREE BOOK 
SUPPLEMENT TODAY! 


MARCH, 1946 29 


SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it Man” 


"\ AJELL, I guess I’m the fellow to see, for 

‘ve repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years, Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 


manufacturer was, the basic principles were : 


much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs ate involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Future Offers 


Friends ask me about my future. And, I 
think I’ve got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all yoing to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 


If You Are Ambitious 


To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 
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BIG MONEY 
INDEPENDENCE 
4 PROFITABLE 
LIFETIME 
BUSINESS 
OF 
your own/ 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
Spare time and be set with a business of your own no matter what happens, 
fou don't need elaborate fixtures or expensive equipment to be a successful 
repairman, Operate from your garage. basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss, 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don’t gamble 
with your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE, WILL, 
TEACH YOU. Age should be no barrier—nor should any minor physical 


New Course Tells All 


Profusely illustrated, our new course shows you in simple, eaay to under- 
stand language and drawings how to make eoch repair on refrigerators, 

ines, motors, etc, Explains and gives you 
i working knowledge of electricity. welding. nickel plating, etc. Shows you 
how to build the power tocis you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ 
ten by and used by repairmen the country over. Price of course Is #0 low 
that the savings on your own household appliance repaira will quickly pay 
for it. Act now! Mail the handy coupon below today 


-————Read What Our Students Say About Course-———- 


your course The Course in Appliance Tam a mechanic for the 
iment a me- Servicing arrived a few Western Union ‘Telegraph, 
jed man can days ago. to take Co.” Three days after re- 
S Allen, Ta- out a few minutes of my ceiving the lessons in te- 
dlanapolis, Ind. Valuable time to let you  frigeration T'earned. the 
I'Bave received your Course know that this is just exact cost of the course, 
‘what I have been looking © —Henry 8, Lee, Washing- 
Tor ever since T opened Ub ton, D.C. 
my Fix-It shop. T must I work day times at th 
fdmit that you told the shipyard and after. 4: 
fruth when you sald that PM. 1 operate from my 


Ht contains ‘quite m bit cellar and garage. Tat 
‘more information than I erage $10.00'to $15.00 clear 
Bargained for. —\P. J. every day.—Walter Hanhy, 
Bretl, Sebring. Ohio. Brockton, Mass. 


THIS COUPON 


cunisty suppLy co. 
3835 M., Central Ave., Deot 
Chicago 34, Illinole 


Please send me free illustrated literature about America's 
Pastest’ Growing Industry—ELECTRICAL APPLIANCE 
REPAIRING. Hy 
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THESE 
GIVE PRACTICAL POINTERS ON HOW 
TO PROTECT, PATENT AND SELL YOUR 


‘These two valuable books, 
"When and How to Sell Your Invention” have guided 
many an inventor like you straight to a strong 
patent and SUCCESS. They tell you, step-by-step. 
the proper procedure to find out if your invention 
ean be patented . .. the steps necessary to secure a 
Patent, and reliabie, helpful suggestions on how to 
fell your invention, IN ADDITION... you'll find 
Hilusttated for your guidance - +115 MECHANICAL 
MOVEMENTS Just the information you may 
need to complete your invention, 


GET THESE FREE BOOKS AT ONCE... 
DON’T WAIT UNTIL TOMORROW 


Now... while industry and business are looking 
ahead to ‘post-war markets... . now, when they are 
eagerly seeking new and improved products, new and 
improved machines, tools and methods. . Is the 
RIGHT TIME TO SECURE YOUR PATENT, If you 
have an invention .... BE A DO-ER! Don't take 
chance of someone's beating you to it. 


THE RIGHT, START will save you time, money and | 
trouble, That's why we advise you to get... RIGHT | 
AWAY. . . the FREE books and the FREE important 
“Eviderice of Invention” form that may help you 
establish your claim, 


THIS COUPON MAY BE YOUR TICKET To succEsS 


PATENTS-TRADE MARKS-COPYRIGHTS 
140.€ Merlin Building, Washington 8, D. C. 


FIX ANY RADIO 
Pe ag =a areca 


ts New talon. 
ald Maney 
SUPREME PUBLICATIONS 2,teHo*ri 


ALASKA 


Get All the Facts 


Here's the information you want regarding Alaska jobs, homes, 
rtunities, farms, travel: Head thrilling new Alsske 
fe. Packed cover to cover with pictures, stories, MRDer 


Send $2.50 for 12 months subscription. 
ALASKA LIFE 2303 American Bldg. Seattle 4, Wash, 
BECOME AN EXPERT 


ACCOUNTANT 
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£68 Theiling Work COLORING PHOTOS| 


ET ae 
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‘Class pins, club pins, rings and emblems. 
Finest quality. Reasonable prices from 
‘3c up. Write today. Department 0, 
Metal Arts Co., Rochester, N.Y. 


PLASTICS! 


FREE 
CATALOG 


YOU CAN ADVANCE IN 


BOX 7653-1, SCRANTON 9, PENNA, 
‘Send me full information on the folldwing sublect: 


Win and Hold a Big Job in In- 
dustry. Own Your Own Business 
with Little or No Capital. Make 
Your Start Now with Modern 


OF THIS GREAT, ESTABLISHED RESIDENT SCHOOL 


you ever 


Ica. Send. the 
facts about this educational dev 
Spment, ‘Tryout the FREE sample 
ietrom and. see for, yourself what 
You can accomplish ina a 
Teeiy‘ahort time by SHOP METHOD 
HOME TRAINING. 

Back of this course are the great 
training “shops and experimental 
Inboratories of National. School 
‘one of the oldest and finest tech- 
sicaieraiming “institutions” In "the 

instructors, engineers 


"YOu. id LEA a Bowe LE. 
when you train with National, 
furnished with the latest 
tronic equipment, right 
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"to work ith in 
‘bull 


Intast developments: 7 
And most improved methods. Yet 
7a can: continue with your present 
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doing. 
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ENC] 
NictAN when you have completed Prove to 
your National gaining, : yourself what 


Get Started Now YOU can do 


piecoa money. i 4 in RADIO! 


Tinmieainte 


NATIONAL GRADUATES 
MAKE SUCCESS RECORDS 


dechlyindebesd to at 
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4 WAYS To Be 


Your Own Boss! 


Now, more than ever before, is the right time to 
start a small profitable business of your ow 
or train yourself for a practical money-making 
trade in which you can be independent. TODAY 
e your first step, without cost or obligation. 
Just mail coupon—and by return mail you will 
get full information on the cours 


rary, WATCHM AKL 
INSTRUMENT W: 


Amazing Low Price! @ “Money: jack Guarantee! 
Gelny. Mail x rit FREE ini 


Get Started in Radio 


x 29R, CHILLICOTHE, MO. 


York 26,44. 


aso : —s 
MAKE MONEY CASTING idk 
FREE FACTS SENT -. 
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__PUSTIC ARTS STUDI 


{NELSON CO., Dept. 3001, 1139 Se. Wabush, Chicago 5, ML t 
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Scene 


{Gmetrics 


[epbrntthing and Key Making, 


Big Money for Workers 
In Home or Shop 


NATIONAL POTTERIES COMPANY 


542 west Lincoln, 
POPULAR SCIENCE 


Fergus Falls, Minnesota 


fave you ever wished you were as strong as Samson? Have the strength to tear 
own buildings. . slay mighty armies single-handed. Well, Bob Hoffman can't 
form these miracles but he can give you real SUPER-STRENGTH ....with the 
ind of muscles you see on real champion strong men. Bulging, mighty arms ond 
mid-section: that will stand the hardest punches of your friends. Bob Hoffmon 
as trained thousands of men and boys who were weaklings ond developed them 
Ho real "he"! men Jules Bacon, the "Mr. America" of 1944. Steve Stonto, one of 
the world's strongest men 
ust 5 of the Thousands | Have Helped aed Gad Var cene 
= \ con lift 275 pounds over his 
head 25 times ore just thre 
of the famous names who 
hove trained with Bob Hoft- 
man Instruction Course. You 
con have the same dynom- 
ie, fore 
men by just mailing the 
coupon below. Start today 
to be a real “he” man. . 
one distinguished whe 
he goes... one who will 
‘amaze people with feats of 
strength. 


Ws ti rt! Stop dreaming 


dominal Instructions and begi 
into a high-powered, potent musculor 


kind of figure that draws the odm 
fone on the beach or street. Eoch course is o 
fond proven successful method of training. 
++ «,R0 it doesn't fake years... just o few minut 


w weeks you'll be noticing & 


MAKE YOURSELF THE MAN YOU WANT TO BE 


jing castles. 
and do something about itl Write today for this 


© day for a few months and even af the end of o 


“ROAD TO | difference. cou?? . . . only $1.00 -—————~— ~~ == ----- 
SUPER- for the 2 complete courses. | BOB HOFFMAN, Dept. 
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[NVENTORS 


Do Not Delay 


Have you ever been startled by seeing a suc- 
cessful article on the market, and exclaimed 
—“Why, I invented THAT 5 years 
didn’t think it valuable enough to Patent!” 

The Patent Laws were intended for the 
Protection of the Inventor, and the Inventor 
who slumbers on his Rights may wake up to 
find someone else reaping the reward that 
could have been his. 

Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, Co- 
lumbian Bldg, Washington, D. C. 


T rensonaztn Stnvice REGISTERED PATENT ATTORNEYS 


RAN DOLPH & BEAVERS 
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for your own business or prepare for exciting post-war 
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methods, mold making, compounding, dye 
“actually work with ‘many ‘types of Plast 
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“How to Make Money 
With Simple Cartoons” 


A book everyone whe likes to draw should have, It Is free; 
‘ne obligations. Simply address 


GRAND CENTRAL AIR TERMINAL 
‘GLENDALE 1, CALIFORNIA 


CARTOONISTS’ EXCHANGE 
Dept. 1443-D Pleasant Hill, Ohio 
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Wake your future a 
PLASTICS 


Every day you read of new and wonderful uses for plas- 
tics in this, our postwar world. The wide range of 
objects that can be made of plastics—from buildings to 
surgical appliances, from cars to textiles—challenges the 
imagination. 

THE PLASTICS ERA IS HERE—Are you ready? 
Opportunities are opening in every branch of the plas- 
tics industry. Plastics know-how is necessary in prac- 
tically every type of manufacturing. Are you capable of 
grasping these opportunities? If you want a choice posi- 
tion in this expanding plastics field, or a business of 
your own, act now—get in on the ground floor! 


A COMPLETE COURSE- You learn the various 
phases of plastics from this course . .. materials, design- 
ing, molding, fabricating, laminating and testing. You 
acquire a basic knowledge of plastics that can be in- 
valuable to you in acquiring the type of position you 
want in this great new industry. 


NEW YORK 
Dept. PS 6-3, 122 E. 42nd St. 


INDUSTRIES TECHNICAL 


WORD er! sms 


Gentlemen 


CHICAGO 
Dept. PS 643, 221 N. LaSalle St. 


Technical Institute. 
Dept PS 6-3 Cl 
Please send me the booklet “ 


YOU LEARN AT HOME — your present work need 
ot be interrupted, and this thorough, easy-to-under- 
stand course requires no previous technical experience. 


EXCLUSIVELY PLASTICS — Plastics Institute is 
America’s oldest and largest educational organization 
which devotes all of its facilities exclusively to plastics. 


YOU MAKE THINGS — We supply materials. 
To give you practical experience in working with plas- 
tics, we supply handsome, colorful, rods, sheets and 
tubes of plastics from which you make useful, attrac- 
tive creations. You saw, cement, buff, form, dye, deco- 
rate, cast and laminate various types of plastics. You 
also design your own plastics articles—develop your 
‘own ideas. You may earn money while learning, 


START YOUR FUTURE TODAY — Mail the coupon 
below, now! You will get an interesting, illustrated, 
free booklet with valuable information about plastics 
You will see how, at small cost you can prepare for a 
future in this important industry while carrying on your 
present work. Clip this coupon and mail it TODAY! 


VETERANS ASK ABOUT G. f. TRAINING. 
LOS ANGELES 

Dept. PS 6-3, 1601 S. Western 

SPECIAL RATES FOR SERVICE MEN 


INSTITUTE 


Mail in Envelope or 
Paste on penny postcard 


eld of Plastics"* and information 


on your training program. 1 understand there 1s absolutely no obligation. 


Nome. 
FREE BOOKLET 
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Age..... 


w+. Zone. State. 


1 Ci Veterans : Check for special information. (] If under 18: Check for special booklet. 
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forva complete ict of Six Bi 
Books, 20th Edition, Whether 
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MAKE GOOD MONEY Now 
HOLD A PERMANENT JOB 
N America wants its automobiles kept tn 
food repair. Men with “know how” are 
= fh'demand, at big pay. These books Will 
1p. you wet and hold an important Job. 
of give you a chance to xo into business 
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Drepared ‘oy eleven of America’s great 
Automobile engineers. Many hundreds of 
Seluable fhiatrations, ‘Send the coupon 
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THE INVENTION REPORTER 
106 South Longwood Drive Chicage 43, tlinols 


PATENT YOUR IDEAS Pia 


CARL MILLER, Registered P 
Member Exam 


STUDY at HOME 


With An Educational Institution 
Men with specialized training win higher positions. insure 
larger earnings, and are bigger successes in business and 
Buble lite Opportunities NOW greater than ‘ever before. 
Bend tor our Catalog. 


ARTS and SCIENCES 


Usties; Agriculture. 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, Archl- 
tectural, Steam, Aeronautical, Radio, Structural, Mining, 
Industrial, Petroleum, Marine, Chemical, Diewel,’ automo: 
bile, Reffigeration, and’ Air Conditioning Engineering. 


LAW 


Complete Professional Law Course includes 20 Hornbook 
Series college grade textbooks, Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence 


‘MeKinley-Roosevelt Ineorported, 4610-AB, Sheridan Rd., Chien 


, 


Inventions Wanted 
Patented or Unpatented 


Inventions can now be safely sold without patenting 
is Sou have a practical, useful idee for sale, 
clther dnpatented Gr patented, write teday! 


Institute of American Inventors 
Dept. 3, 1926 Eye Street, Washington 6, D. C.| 


ATENTS 


AND TRADE MARKS i= 
¢C.A.SNOWECO. 


Registered Patent Attorneys Since 1875 
Write for Feoe Book and “Certification of levention” farm, 
427 SNOW BUILDING, WASHINGTON 1, D.C. 
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BIG MONEY and 


ET VAY, 
“ne OUib 


FREE INFORMATION ON THREE thd 
NEW MONEY-MAKING OPPORTUNITIES 


Regardless of your age, sex, previous experience, and whether you are an ex-serviceman 
or not, we will send you astonishing free facts about the unlimited possibilites—in your 
‘own business—with amazing LIQUID MARBLE and our other marvelous new prod- 
ucts. To secure formation, absolutely free, fill in coupon below or send a letter 
or postcard. No salesman will cail on you now or ever, Write TODAY! Offer limited, 


Make beautiful artificial FREE! EXTRA! %.,2°%, 


sour from liquid, state. Glazed oF un 
rble may be mottled, veined. multi-colored oF 
‘Snow-white state, The color is actually 


LiQuiD MARBLE 
Foom walls. Easy to ma 
PLASTIC FLOORING. "Ma; 


write 


will 


Include free information about our ‘other 
include out our ‘other’ bi 


money- 
Businesses. These include Compo-Tile Root: 
Caen 


he, Plastic Wood, artificial Marble 


FREE INFORMATION COUPON 


| 
1 
! 
| 
| 


‘made in any color or 
Iitetime of wear, Dust 
‘Soundproof. "Verminproot. Resilient. io thé 
Lay out solid from wall to wall or In pattern 
f various shaped block: 
MOLDS. For 

10) $20.00 worth of finished woods. We 


Combination of colors, Gives 
root, 
ry 


‘other 0% 
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IMAGINE THEIR JOY 


LEARNED 
‘QuicKLy 
AT HOME 
“1 didn't dream 
Teould actually 


WHEN THEY FOUND 
THEY COULD PLAY 


This easy-as-ABC way! 


PLAYS AT 


PLAYS ON 


oy OO 
from telling you 
that I have a 
good position 

from 
. Hot 


t 
when I play for 
eople they 


earned money 
playing at 


No tedious study and practice, no tiresome exerci 
learn to play by playing—start right in wi 

simple tune! It takes only a few minutes a day; the cost is 
trifling. “Does it sound too good to be true? Mail the coupon 
and get the FREE PROOF! 


What iestremateit Would 
You Like to Play? 


UST name your instrument and we'll show you how you 
easily 


another—don't worry about “special ta ‘And forget all 
you've ever heard about music being hard to lear. 
"The truth of the matter is that thousands now play who 
never thought they could! Ye nd women everywhere 
hhave discovered this amazingly easy 
way to nusic at home. Now they 
are enjoving the thrilling satisfaction of 
playing the piano, violin, guitar, saxo- 
Phone or other favor struments. 
Some of them are pl ‘orchestras 
and over the radi are teaching 


Piano Guitar 
Violin Saxophone 
‘Mandolin 


thousands are having the 

‘of their lives playing for thelr own 

enjoyment and the entertainment of 
nds. 


ir Any Other 
Instrument 


MARCH, 1956 


‘yin spare or full % 


FREE PRINT AND PICTURE SAMPLE 


Fascinating illustrated booklet answers all your questions: 
free Print and Picture Sample shows how method works, IE 


interested. just ‘coupon. U.S. School of Music, 83 
jew York 10, N. Y. 
fon reaueat,” Pictures by professional mode 


U.S. scHooL OF music 
83 Brunswick Bidg., New York 10, 6. Y. 
Tam interested in music study. particularly in the i 
Indicated. Please send me your free illustrated booklet, 


Instrument 
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Your OWN Business! 


As little as $100 
Starts You NOW! 


No Training Needed 


Make good money 
ing photo-exact copi 
important papers, let 
rawings, photos, veterans’ 
discharges, ete.—for lo« 


oat low-cort photocopies 
few, amazingly simple 
method requzes no lens, darken, of 

with only $1 ‘APECO’ equipment: puts. you 
business Tor yourself! Es si Ee : Foapez 
auick results... pleasant w 

S real money-making epportunity—good for”. fet 


Get Full Information! MAIL COUPON NOW! 
AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St., Dept. HU 36 


ies 14,0. 


tend me your illustrated book and details 
avout the APECO Business opportunity, 


NAME 
STREET.. 
cry, 


Learn this 
Profitable 
Profession 


- <> { 
IN 90 DAYS Ly 
Aliecus = — == 
Money-Making Career Open 
to Men and Women, 18 to 50 


undrads of men and women between 18 and 80 


lo scene Seqith Mange 
treatinenia there tig demand, trom doterk. bosplias anna 
thd clube, ‘ornduaten earn large fall time trom 
theve on ogra it om ak 
ey fram "hon 


Anatomy Charts & Booklet FREE 


Enroll now. and 


THe COLLEGE OF SWEDIGH MASSA\ 


ENGINEERIN 


‘Asronautical; Chemical, Civil, Electrical, 


UNDIANA 
TECANICAL 3 
‘COLLEGE 


chanical, and Radio Courses. B.S. degree. 1- 
ies 


‘fer Enter March June: Sept, Hee. Catal 
jimgton Bivd., Fi. Wayne 2, tod. 


DEGREE IN 
27 MONTHS 


LAW... 


STUDY AT HOME Peete 


‘aod publiclife. Greater opportuniticsnow than ever 


ERE’S A QUICK WAY 
TO MAKE A GOOD LIVING 


bs 


Re 
REE 
WARRiS BLDG., MAHOPAC 3, WY. 


(DEVELOP, THE POWERFUL INFLUENCE 

ge, \FEUCHTINGER Method Guarante 

IN YOUR /OICE a 
DO IT YOURSELF AT HOME 

Write for the Voice Book - FREE) 


red 


MASTER MACHINIST 


LEARN 


32 South Michigon Avenue "8h 


MECHANICAL DRAFTING 


IF YOUR TARGET FOR 
THE FUTURE IS... 


Aim at a GOVERNMENT JOB 


(Civit. SERVICE) 


Thru CAREER TRAINING INSTITUTE 


Tayo, no srikit, no discrimination. Our course is $0 inexpensive, 
‘20 sensible person should delay mailing coupon TODAY 


‘CAREER TRAINING INSTITUTE, Dept. 201 
1060 Broad Street, Newark 2, N. J. 
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¢ Your Own Boas! LEARN 


MECHANICAL 
A DENTISTRY 
ee. 


The BIG post-war permanent de- 
mand for trained Dental Technicians is on! Start now! 
Learn this profitable profes Lifetime career for 
men and Women, Individual Instruction on practical work 
any or night. Attending students approve. Part time in- 
structions also’ available. 
Visit us or write for Free Booklet No. PS-3 
NATIONAL SCHOOL OF MECHANICAL DENTISTRY 

10 W, Jackson Blvd. Chicago 4, Ml. 


Get Ready for Big After War Opportunities! 
1 Will Train You Act now to get a better Job with more 
at Home Until Gri into Drafting the basie'profession 
te aavases ‘products Wil start 
PAY JOBin —_you'wiil ao with tne best p 


i 
DRAFTING Siccstenteete, 2 es 


Mlustrated book. “Give Age. 
Engineer Dobe, Div. 23, Liberty, ti. 


FOR PLEASURE & PROFIT. 
that's the deseription for this 


‘Por PREE DETAILS vend name address, 
STUDIO OF CARTOONING, Box 23 Letterts Sta., Dept. 83, Brooklyn 25, H. ¥. 


AVIATION EDUCATION 


Now Available ot 


NORTHROP AERONAUTICAL INSTITUTE 


AERONAUTICAL ENGINEERING 
‘Learn Eager from the orpssiion 
‘at developed many oustanding planes, chain dhe Pt Black Widow 
td the Fiyiog Wing 

AIRCRAFT AND ENGINE MECHANICS 
“Training wt Northrop i designed wo prepare you for Aidioe Maleteasnce 
and other ineresing, wellpid postions at 5 mainunance oe Service 


ine is approved for tuning of veers 
‘GL Bil of Righeu Complee yur traiae 
on. See coupon tay 


NORTHROP AERONAUTICAL INSTITUTE 


152! €. Broadway, Hawthorne, California 

SEND COUPON FOR FULL INFORMATION 

NORTHROP AERONAUTICAL INSTITUTE 

128 E Brodway, Howthorne, Califia 

tating dons ond tobon tna he Wening torr heed bnew. 
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€2.:: SUCCESS! 


J * $s Hontocetlonginthis World 
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75) SUPER JU AIT SO 
Now.. get tough pousLe-quick! 


Step up your fighting power, Learn 
fninacquiek American SUbxn Ju 


HOW to PERFORM for FUN and MONEY. 
Mystifying stunts made easy, Secrets 
rater 


‘magic revealed in new til 
course. ‘Teaches tricks with ei 
Kerchiofs, balls, ropes, etc. Shows you 
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how ‘to write 
better letters 
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instraction en writing Ricco ao 
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HOW i 
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‘cary to understand 
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ke, Clear helpful plotures show operating 

Poritons, movements” Btartiing low pile 
‘coupon for eomplete information FREE. 

[NELSON CO., Dept. 5CO1, 1139 5. Wabash, Av ut, 

Wrte cogay for complete detaila on any of these SELF-IN- 

FERCGTION COURHES. Send coupon 

famous ‘Success: 


FREE deta Is mail coupon 


0. Dept. SCOL, 1129 S. Wabash Ave Chicago 5 Ii 
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I Shocked below: Ro selenman will cal nen crommree tare 

Success! Bimagicand Card Tricks 
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BEAUTIFUL Gold Embossed Honor Scroll 
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TE-A. paulevard Station: New York 95. N'Y. 
BUILD Year Round Lifetime Business, sell 
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PUBTOL  Tushlght — Deustiful, plsic | TELESCOPES 18 met, 2-scton, 9 power, | THVENTORS we wit help zou tf you have 
SheMet aad Aaa: | Mea ra ie hae 
GY of Age Cheah cOnHSS gigi eacked a So"GF Ta "Ses | att out i it SO? and Mt 
aon ran ees Sathana ata | Bea ae der carats 

the Ta HE aor | Webs aeacine scsi ths’ rome | eee Pate Westy carton patiane 
PES ea ede | i Eee See ee ee: 

oe Coxporation: (208G Hospital Trust Bldg. 
Bacco anes yor oe IF | ASTRONOMICAL telescopes, Microscopes, | Providence 3m i 7“ UN 
prety Uinneed Alin Pai, Bade | go G MR gd Tete he Beaty Heater | TER ART eT MT, 
yan pe deal sab nee ote lcd Fee Eds Say tein mea mem 


TELEORAPH 
a Quer electrical items, Talies's, Charlotte 


ae mee 

Hon sae ido goles guarg aad | Market seg se, fo lane 

iia ee fae, Heese A cams —coeaet | Pee Peat seals Be 
res $3.98. Cardone’s, 1326 Sheffield, | Baltimore Mad. 


80 Table. Standard. sacbatierd 
Biotor bas burgh 12. P: WEE Haye Buyers Tor praca! Inventions 


ad | POWERFUL compound microscope #00 Details Free. Inventors Exchange, Dept: 
3 Ab ‘ICO, magnets EE | iimeters , magnification, easily made, SD. Hartford i, Conn. 

tinds, Satisfaction goaranteed. Ronald | Lenses and instructions instructions ; 
yrich.. Box 849, Gets Wise. “| alone ite. Cart Samer. Manorvilie, N.Y ate oe 1 PLANS. EXC: __ 
ELECTRIC, Pencil. Writes ves all | POWERFUL efficient telescope ny | AUTHENTIC, | orraulary. 994 ‘pawe, tua 


fs 4.00 Posipald Peverson's, S18 %. | "made. Perict‘enaes and jostractions for ey 
sald‘Ave. Minnenoatts TL | making, clear ‘vision telescope Includes | Product. “Countions prottable busluess oe 

Element Weldigg PhuacPree | Jeuses tor agetenal crepe: | Protuc, crantcg, few invest = 
Wfampie, Rayiuond) Dow. 2382 | TGR, sic “uae Goo astranomical eve: | Bate, elaine BOE, et 
Flushing ab 8M sea vous | $400 bostpaldtstractens alone 1Oe- Cul 
ELECTRICAL Appliance Reoalt Open sour | Samer Manorvitie NYS ne On 
motors, vaculite tleaners, “washers. ete. | 37 FoR THE HOME 


Dostpaid ‘cod. U.S. onis), 
delivered. “Adarns 


Tilustrated course 'anows Dow: | REPLACEMENTS — Stoves? “Furnaces? | MANUFACTURE Now Products ~Inatt 
Free booklet, Pucite Training School. Dent. | REPLACE sr Rest eee a i Taek 
A832, 7217 8, “Broadwas. Low Angeles S pe Mam erature, Commercial 


By MONEY making igus, ai. Tomine 
*baokele 


ss EMPrOWM pe en a ey 

es Spratt saa, Registered Paten 

RRR rea Rimaiad | wavoreye ace Combat Buldiog | STARE and Bel 

addresses over 200 Arms with sample 3 Washington. D.C. Ip ender to Pretest your $3.00 Oakland 

tion, §100.o "We search then world | javention aid reap the reward that should | 1th, Owkiand. Call 

Ry arch Bureau, Box 731. | Dey anid at the same time have its | MAI 

{o sell ae Manufactarers convert to Civilian | 
| 
| 


ix FOR INVENTORS 


| 
Tame | MY 
aioprodos Haba Out Mich | ee 


—___ | Froduetion.”"Write for information 
WINDING Data, lnting 223 motors, singe | Record Forin To-day. = 
‘and three phase, $1.00, Motor Daia, Box | INVENTORS: Avoia tnnecesary expense 
agit 3. Mo. ‘Write for free bookie: explaining bow out 
id Advisory Service ean assist 
realest profit from invent 

of American Incentors. Det 
1028 Bee St. NW. Washington 


be 
Seth Shad SMabbere Aver attiwaukee 7, 


is-comer pam 
Ti, Caaltne Ciao, RE: 
iver frontages 5 acres were! —— 
am ae eG ee ree ttn Ae | MCN come ad aaa 
ge tee ecmey Gevetiarduesnie a poral. Chemica opus 

8. Longwood Dr. Eaborator xi ‘8. 14 8t., Birmingham 5, 


FORMUCAS—taieat Get Analvas Ui 

na ure fee. K, Belforc, ‘Engineering 

‘don—how to Drotect and sell your inven Chicago 6. 

jon. Write for free “Record of fnvention® | FORMULAS—Real Scientific, Selected, 
4 ‘Pree Literature. G. i. Hodson, 431-4 

| mettnotefT SCP “han 


Buea Neier urbe aa a 

Which state J, W. Haw, 120 Northern Pa 

eifte Ry., St. Paul 1, Minn, a 

Seger ergy ine tr ee Ee 
coats 

eRe eee ae Py 
Peer Sa ee 


Hope, ‘Los huge Profitable. Marlboro House, 1038. Maris 
HOMES! (30 Convenient payments borough. Detroit 18, Blleh. 


ITES- 
‘California's finest Garden Spot” On Aor 
ro Day's wooded Shores. Wonderful Rahing. 
Runting, boating. Fertile soll soft water: 
fgmperate climale, congenial, community 
Free re. Micha. O80, 6300-2 
Hollywood 28. 


FRUITS & FOODS 

NEW Fish, Deticacy—Fancy Smoked Garp 

lakes 13 of. can $1.00, Tuna style 

ene aS aah eee SE 

 Attorners, 62A-C Adame Balding, | Miller. 411) 

ihington, D. WHEAT Gera, Unexcaled auality 215 Jos 
31,00" pavtpat Heat 


‘STROUT'S Farm Ontalog—Over bowand 
argains28 states from Maing to Plor~ 
any weet. to. California, ‘Orevon 
Ington, Write Now. for this, big ian pee 
ik Pree. Strout Realty. 255-2 4ih ceo ee ___se 
New York 10 Wen 1 So. Dearborn St Sent tree, Write immediately to experienced | POOLS rock garden veeetation assortment 
Chicago 3. TIL, 488 $0. Spring. Los Aneles at gounselors. Victor J. Evan & Co., | , $8.00. Water hyasinths. water 
Wi:6 sferitn Big.” Washington € 1D. @.” SS Pe, See 
OZARK farms, ranches, timber, resoris. | INVENTORS—Take prompt steps to protect bare sole, Highland. 7 
List free, Farmfnder. Lonsdale. Arkan- your invention. Delacs are dangerous, | SILVERTON Solitester and 16 a Page ‘Man- 
Get new Pree Book. “Protect. Finance and | _ val insitres Garden Success 33c. Soillester 
‘Sell Your Ingention,”” and tavention Rec- | with, three, 2, packages, different) Plant 
"form. Preliminary information Pree  Hormon ruits, transplanting, ete. 
Reasonable fees. Conscientious counsel. | Combination $1.00 postpaid. Seven ounces 
Easy parment plan. Learn how to protect | Silverton $0°- powder makes 15 gal- 
and sell your Envention "Write ws today. ‘of ‘modern plant spray. Pull instruc 
Sagas oar marentton, Wee tear. | Cone a1 00° woetoald. "aiverton Labora 
1438 Atlantic Building. Washington 4. D. G. | tories. Toms River. N_J. 


36 FIELD 
TELESCO! 


"BUILD your own Reflecting Telescope. 
‘Complete plan with each kit. Send fot 
yeeeuttlog, Mayfoor BSroduets, Katonah, 


2e REE eee ss Ee 
os wie’ Pi TR” | ORGEEET cue, ee eae 
Te einen. FE | PATENT Drurs made. Guaranteed to pass | Easily Raised’ Pleteant Pustine Bd 

“EE a seer aur Gare a Maas tesiae 


stars, 73. ‘Write SE Dee One | dential A: FS Profit. Willow Brook Fs ‘Ris. ‘sellerse 
BENE AUS Bathe | SSPE Arey cm S18. Devt". Bes | Freee Wier Begoe Pare, me 
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WEITTLER'S—20 Patterns, 
ct Balle, wood. $1.06 
1402 Lacrosse 


‘TRIPLE-Deal. righted playing card tie, i . 

Rule Toe PG Mex eh Deters: | PLYWOOD. cabins wishey Faw 
golorado. Playne Cabinets.” 4617" Johnson AW 
AG GENEALOGY ‘Western Sovings_T 


EP WANTED 


CASTING: Inventors, model makers, make 
OSes, Segiens uh castiy handled Crate 

tap. “We cant exact, reproduction, 
Metal” Charge by ‘weight Send $1, for 
Bound of Gratt-O-Los. directions. price 
Pacific. Alloys. 418 Eixan’ Guast 


OPPORTUNITY of ietime supaiving DOF 

‘and-other profitable ‘to farmers, 
Nol experience or capital required. Must 
Rave auto and good references. Permanent. 
‘Write of wire MeNess Go., Dept. 113, Free= 
Bo 


EXPERIMENTERS—work with Jot 
fon, Rush name for iiterature, Shea, 
‘Lorenzo 15, Cail 
tunities in Latin America 
for Pollo describing in Detall 
<0 appiy. with listing 
“Kerteana, Box 424, 


(HOBBIES, COLLECTIONS 

SEWELRY signe removed from rings, Se 
idoreaeortnd $2.00" 30 

bas Holand Muiudng, SE Louis 1 aa, 

COLLECT colorful army Patches. ictares, 
Pett and fample puch gu ie ie 

‘gigale Mart Be a eal 

WANTED: Reudable newspapers. Wight 
bret pal Wit, Borer Maple Ave 


FHQDRY tage Chisigae i. Sori Revie List 
Be, Quivira Specialti 
METAL Work book, shows on “tg. ‘40 


tng, ete, 
es, 480 
By 36, $55 4th Avenue, New You 10, 


Spee Aas Ba SRE 
es ee RP oe 
Biedstah ai 


‘SEND 10c for current copy of Paramount 
st, “Hecelve  valuabl 


‘ton Smith Go., Halt 
= (Portage to Jamaica Se), 


‘TOY patterns. Cireus wagons, trucks. carts, 
ball ta ‘ete 


‘3S. patterns $1.00. ‘Gon- 
‘Homecrafter, 901" Birch, Eau 


es pt shipping 
Serves.“ Gompiete late Tox Doremby Ca" 
Main zs 


‘Chisheim 

‘BUILD and seil Lawn Chale, Plana $100. 

We ‘and. where we sell. 
‘Vermont. 


Fhickoess 1/16" through It laren, 
Sheete, Gonuplete "catelog ide SGarmens 
Brepton, 34165‘, Third: Mount Vernon, 


BIG Value: Materiai for shell brooch and 
‘Reckince. Dollar, instructions and price- 
wat"free.” Dinie Stel Service, Lakeland, 


MONEY In Plastice. Plastic Kit contains 
Die. Lucite ‘Sheets Coloring Dye and 
Gement with instructions. “Send $2.50 10 
ity Co. 182 Lexington Aves, 

‘Express Collect 


“WOOD Carving, And Whi 

Zegstofollow instructions show bew to 

carve Seures of men and animals, furni- 

fare, e210 pages. 00 pictures, 63. Popa 
‘ath Ave. 


lar Science, Dest 
ork 10. Y. 


Se! post 
pene na fy ont Ocean Parkway, Brook 
ierneLoRGW Pinus emesis 

"how to build 1000 projects, List 10e. ©. 
King, E Kingston. 8. 7 


EXCHANGE duplicates. Swappers every- 
conerg, bist free. Box 2160-8, Denver 1, 
CALIFORNIA postcards. Colorful scones— 

‘Sor ioe. Posteard Club, 6113 Woodiawn 
Ave.’ Maywood, Calls, 
$5 __ HOME CHAFTEMEN, 


LUCITE, Press Sach 3 
Ieee Ll 


MARCH, 1946 


eike, Wenona, Ti. 


30 PULL size toy patterns 50c, 25 Novelty 
sepetigens 2c. 1s lawn ornament pattern 
‘Complete’ plergings construction kit 
Has Goctpaid. Lynde, Medway. 
46 LAWN Ornament patterns unbonnet 
‘Girl, Duteh Boy and Gini. 20 Novelties, 20 


Silhouettes $1.00. ¢ Hanging Shelf patterns 
‘Be. 100 other 
‘Wooderaft, Sat 


patzerug’ List too. Modern 


Shel 
Pema oe 
i. Grant, i 


HOMECRAPT Supplies: Jewelry ndings, 

pr a Mig agg 
Supplies, Catalog pe Fetundable. Witte a 
peer meses Mareralt, Dept T 208 Welly 


TOOLING tesihers. Pek Proiecn AUER 
ig Galt Ate Woot sheep scrape. 3 The, 
$3,00. Store-Netson’ Ga, "Ri, ‘2 Makeron, 


VENETIAN Binds” Banutactaring Hook 
$1.29 Hardware, Tape, Cord, Catalonus 
102. Roberta, Glovernvilie, N.Y, 
nt __—_ SNEORMATION ——__ 
DRUNKENNESS Is a disease which re 
sponds to treatment, Medical EI piu 
human “aytpathy prove successful, with 
liguor and drug cases. 60,years experience. 
Wite for {ree bookiet, P'S ‘Nelsons Te 
Haciey Taatifte Dien 0 
WHOLESAi ‘Any Iter Addreaves 
‘Supplied, “Service®, 1302 Findlay, 
York City $6, 


INVENTIONS WANTED 


WANTEO Patented, Uni Taven= 
Hons having profit possibilities, all Kinds, 
HERI all reply immediately. “Descriptive 
‘references, tree. Trivention, 
3B-11l06 "8, Longwood Dr. Chi- 


ented 


eee Tae 
Pleasant. hie 


and 
Teufariy deeire lghtert: amoke 


ticles, etc. in plastic, Wood oF metal, 
tei GEOR. Great Northern 


INVENTIONS Promoted. Patented or Un- 
atenteg. Write Adam Puher €o,, 100-A 
Baright, St, Lous, 


INVENTORS! Have you good pai 
muy Write Mars Metaleee 1 W 4nd 
CASH for plunbine gpecialyy invasions, 

Sit for plunbine a ag Be one, 
rence Ave., Obi Ti! 
INVENTIONS and Designs 


waned, a 


et 
PS, Madison Ave., New York If 
EE JEWELRY 


‘CERAMIC Jewelry Suppiles, Bar Pins, oar 
masse, for ecramie and, Woodworks, 
zmblers. Pree 
faieg Fh Philadelphia Bagne Co, 1007 Fils 
i... Philadelphia, Pa. 
JEWELRY ndings, chain, jimks. ete. 
‘Metal gd Piaulie Gend dist 195 citalog. 
Georee Sassen, 184 Naseait SL New Ye 
iy. 
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SHELL, Jeveiry, made at home. directions, 
pinback. 


hell, "Sena Gniy ‘S100; to 
i ic . Sulpnur 


Willing “Snelis, 0. "Box 
Springs. Pl 


LANGUAGE OUTFITS: 
LANGUAGES by Linguaphone. Russian, 


‘Spanish. Portuguese—Direct conversa 

ional’meined for mastering any laneunee 

gulch easly. correctiy at home. Send for 
th iguaphone Institute, 64 RCA 

Bldg Rew York 81 7000 

Ae LEORL DIRECTORY 

‘MEXICAN Law Practice, L. Gonzalez, Box 

“El Paso, Texas, 

PUZZLED? Divorce Law Digest every wate 

yin, country $1. Liberty Go, ‘Brookline, 

50 MACHIN 


st 


Gata 
ine, 


“Gift, 106 
imeramck 12, 


BELEN Motor 
‘4—2 Differentials, 
Volts, ¢0 “Cyl 


"Weight § Lbs ea, Set of 
110, 


‘yransmitters, 
« 


Charites Prepaid 
fured'by Bendix, ‘suitable for Remote Con 
Baap “Antennas, “binko Slama 


Wise Indicators and pany ot 
Westingtouse: Motors 19" Volt, 00 
‘hase, 943-1143 Intermitent 

lect. Also Cot 


our rice $10.00, ‘Limited quantity 
Row. Write for our bulletins on. bail bear= 
Ings, rectifiers, Selayns, Horns und govern 
ment gurplus tiaterinis, MET Exchange, 323 
Senet St, Ree See, 
BUILD Quickchange gear box for Crafts 
‘man 12 Atlas 10° lathes. Adaptable to 
others, “No. ies, ‘Complete drawings 
00, "Valuable shop charts S0c.. Stevens 
neering. 2604 Military, Los Angeles 34, 
Galt 
EXPERD Taable new 


MENTERS — 400 
TAbrings J Hinds, numerous aes. 18000 
assortment 
Bio, "sp.00, Guaranteed. Technico’ Box 
‘West’ Hartford, Oonn, 


“ant 


ee ee 
oe eae 
wii my Sete 


WORLD'S most spectacular trick, Clouds 
of smoke from empty drinking’ glasses, 
Athaze your friends” Complete apparatus 
gaip g2 90 part Heinen 1513 Be. 
‘WO Lage Misiery—Thpe Balls pane GENE 
Qie Sa wo Cap, Baur Gon Want 


TRICKS, Secreis, cards, punchboards, ete, 
aimed. Bie illustrated circular fee, 

aasck, Box 1718eP. San Prancisco, 

= ‘MANUFACTURING 


FABRICATION, assembly light pjeas prod 
Ucte-Foys Novelties taeas ‘de 
ares, 


Danels, gauges. etc. Write Alpha Engraving 
Go. 1-08 91th BU, Woodhaven, N.Y. 


MANUFACTURE Paints. No, equipment 
‘heeded, 


Goth, Kenosha, Wis, 
FORD Marine Conversions, Calalor 10s, 
Lehman’ Manufacturing Co... DeDt, 

Newark 2. No3. 


pita, Bie oney] 
‘Hundreds "nevea! ng Books, ‘Star- | 
Sera te Heimat, Sst Hvac, 
aie 
Catalog sof intest tricks sands 
eee Bee 


COMEDIANS Needed! Pree, Initzsetiony 
ExIRG 


goth Red Long ‘Inland iy 3" New York 
MAGIC: Big 100_page Tijstrated Catalog, 


‘atest Magic 


‘AMAZE and “mwilty your friends with 
Bt ity er eaisiorue ase 
colt hued Magic Co Me Berane, 
MONSTER Mystery Package. Tricks 
Wine Den, sia P-e Pine, 


CONJURORS: Maazine, largest ang most 


TRS Eoey to bald Sour’ Soa mi 
‘woodworking fools f ‘castings: 


Box ii6, Station A, Dept. 8-02, Los 
3 caltt 


DRILL GRINDER—Grings Gris to tae 
tory accuracy. Calipers with direct read. 
Seales. Circie cutters, New Tool grind 
Lowest vrices. Free literature. Pactory, 
A'Want ist, Kansas City 3, Mo, 


iy 
mniroductory, “S-monif aubaeript 

acing magatine a3c" Dairy Goat Journal, 
Sotumbin, Missourt 


MINERAIS & PRECIOUS 
“STONES. 


te 


‘GENUINE Arizona Rubles (Garnet), Send 


quarter. for packet, Mineral epectmens 

‘company. Bax 8651 Phoe 

Sehr ieee ee a 
ante and jade. Gem House, Wot’ 1003, 


ental te 
Oneida a 
eee och 


Terni-precious,— ail 
Wide ‘tources,"Deat 


oes Hl o.. Route, 
3 OEMMY Mow, A 
Box 835. Grand 


cortens Collectors 


Bird Picture cards 8am! pie Be, 
Pree. Mexican Product 
Tulsa 3. 


pie 


Decatur: Indiana. 


ly. Simpitied 
novelty. fists included. Cable's. Novelty 
Shop. 3108 A2, W. 2sth. Cleveland &. Ohio, 


wissen, FO, Bot ial, ‘Dsllas Te tetas 


DRILL Grinder for Twist Drills €2.95, and 
qqgibet Craftaman's toois, Bee ation page 


tors bower units. 39.50 up. Circular. 
Hs Machinery. Minneapolis 14. Minn, 


LATEST Novelties. Tricks. Purries. Catalog 
Service, Shillington 11, Pa: 

MaREE mney Site tape Deeats tree 
Alfred Bilis, 18 Sagamore St. Winthrop 


[NEW clu for scence enthgaats Send Bis 


te on ae og ae es 
| America, 305A. Hopkinsville, ue 


AMAZING Magnets—Small. powerful. per- 
manent, Float. in Air defying gravity. 

Operate thru "wood 

Shes tos. stunts 


| (GOOD “Used self-instruction educational 
| Beaks on al eubjecis bought: sold, rented. 


WAR surplus. Machines. tools ete. Bagh 
for free literature, Wayne Engi- 
neering. Greenville 3, ONI0. 


"Gaiy oe, with latest | Siete tal ‘igb-pane. ital ad 
. | Plete: information, ‘pane. iiiuatra 
Box 360, tevington ii, | Batam catalog Pree! Write-Nelson Co, 
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BOOMERANGS Real tong distance. come 

back. Aboriginal type. Amazing. scien 
tite, aid lots of fun. $3.00 Postpaid, Over 
seas’ Products Co., Box 190, Los Angeles 


ARMY GOODS (Used) 
“Canteens. cups, covers & Mess ide 


4¢ foot, Minimum shit 
ZOD" Nv." Salvane, 148 


ald” for ‘acceptable materia 
ion Curler, Bublisher, 20 5. 


+ 
(iad deta BE 
wlll ROS a TN 
Ness ea ae RE Fe 
Madre gtr, fei i 
aaah ape att Sak 
Hi al a a" ste 
RS te fet oe pS Nee 
He elite Beit a 
EXHAUST Page 41638 16-059 as 
Ha ap ad iah-Avalee 
nil Ba 
BLGOusT wren Wayeoiet_ ef 
spe asthe “otc a se 
diol, creat te aah 
tno bl ahaa 
His Woah ay Tet cate 
Hier et iio eee, 
ed, i ee te 
Ikea beracige We South e SB 
eet fee de 


NAVEL the. Caribbean Fool Trieuds 

‘yteal cards 0c; write message, address 
and return, ‘Remailed frou Puerto Rico, 
Letters 10e, angel Perer, Hox 1328, Ponce, 


EARNINGS. $2,000 year easy inventing 
simple items. for special’ cash ‘Eharkets 
tenis. Write, Hendrickson, 


eat ony, No 
Aravle (8-A)) 


te Pie: inforinstion at 
wthe Mark” Of ‘The Beast.” Cedric 8. 
Moote, M3136 Union, Hakimo, indiana 
‘UNUSUAL, Novelties, satuples 10. Modern. 
Box 2, Station B. New York 
Takia Burma, Todla-Phetoerapia for 
‘Your albums.” Write for tree list. atid 
sample photo, Sydney 1. Greenberg. World 
Bhofo's, Ieottrth St.. Brookivn &. New 


| willer'se 


MAKE Magic Pictures. 35 cents including 
Hl material, paints Quality-Drait, 1660 
Los "Angele 


‘OLD Glory Motorbikes Slamped envelope 


QUESTIONS answered on any sublect. 5. 
Money refunded if question not ans 

Teycus’ Hollywood Research “Assoeintion, 
'24 8: rd, Hollywood, Calf. | 


Ger dollars a We for qquom malt and | 
‘other ‘valuable secrets. ‘All for 25 cents. 
Postpaid’ Maney back if dissatished. Scott: | 

Pilus. P.O. Box 822. Newburgh. N.¥ 
SCARCE lems, Saccharin Tablets, Su 
‘Pree Cough Misture. Asvamu-Netren, 
Films, Vitamins, ete. Morai's Wexall Phar= 
macy. Middieports Yo | 
STAG. Book Matches. 10 for $1.00. Logan | 
Novelty Co,, Bellefontaine, Olio, 


MAILING lists state your needle, @ Service 
‘Dearborn, Chicago, Ii. 

REAL nerelty, Sex shel fem Wom | 

s ancient cea, use as display in'eol- | 
igetion, decorate ash tzays, book ends, ete 
‘Three beautiful pointed fosalls 1 to 2 taches 
long and fifteen hells size of walnit. $1 
ontpaid in US. No stamps please, Larry 
Revel shop, Balas, Mont — 

{UISM. Comp 

Gor Grand River, Detrett 


‘Gotbers, 
ack 


CIGARET= 


or leas, Neat 
Haven specialty, 
Conn 


CUTTERS, Dggtal Bars assoried.reciained 
fgroms. D'Woll 1914 ©. 
sptia. Pa. 


si 


7 
rk 


NGgel al 
| pdbliened: Send Se tof malling. Sey, 


| Reading Hobby House" 
mye 


ever 
on 
Brooklyn, N.Y. 
SHIP Model and yacht supplies, compl 


"Bee'win. Wik 
ane aeet ere aa Oe 
SHIP “pogel cits, and_Sitings.Compiei® 


ling Fisher, model yocht equipment’ 
Boucher, Pisher. Mavine Model. and ital 


ates Ave. 


Kite, “itunes abd blueprints at standard 
ices, “Mant complete stock in New Ek 
id. Send 100 for price lists. James Bi 

2°66. Toe, ‘Boston, Mass. 


RAILWAY odes, complete line. Inform, 
‘ee 
CATALOGS (Hilustrated) for, Modeler] 
‘airplanes: 00 page book on’ Sol 
tutes consivuetlon gata, “specications, 
| Sibgomie iS: ainda oa 
ee'Gachaes reluhd coupon). Send 
finwe 


eli. “Nation’ 
STGP Pink Ave, 


catalog’ desir 


Nae eeemaik Rp aks, 
a Haar Bats Ss 
ated tt Sie Sr 
squint ee 
‘Mode! Sales, Dicke'son Run. Penna. 
Soa eine ae 
sso. Hela, Bend he Hoehne 
‘ 


‘and marine engines. botle 
ers, blowtorches.  fttines, ‘New catalog 
396;fanton’ Bohai, 2801 Price, Rahway, 


Psi Mode Nine “Mode, Making 7 
‘Complete plans for taking any {pe fl 

leon, elipper ship. ete, Nautica! Glossary, 
163 

Devt 


“book with simple in 
ar giziclons for balding. levine gut oper 
as “lagrame’ wand charts "42." Popuing 
Betence.tbevt 26, 280 4th Ave., New York 


BOAT Model, PT, Cabin Cruiser, Speed 
Boat. Pree Clreulit” AMT Star, 2003 Line 


coln Ave. Chicano 14 


“ree. Hobby Gent 


a3 E "Tenth St Indiamapolin ty Ind. 


BEND 1.00 recelie prepaid 15 wrenches oF 
Dale seears, Estes, 


1$0°06 "Liberts 


NERVOUS? Beant? "Feap™ Tee 


fcouraging information. John Englund, 
Ironwood. Mich. 

‘CARPENTERS Fast! Accuratel Cale 
fator.. Simpiifies everything. Postcard 
rine particuiars.” Hoe 14t4, Great Pals, 


MAKE Your own Plastoplate printing cats 
‘Simple, easy process, Plastoplate, Any] 


‘TRADE Magazines—Business, Vocational, 
Diversion. Clussified Dizectory 3343 pub 
Meations with complete addresses and sub- 
scription ‘rates $1.00, Commercial Rneray- 
ing Publishing Go., 348'N. Ritter, Indian- 
Us 1, Todlana 
THE Lord's Coming? Get genuine proots 
free. Join world's greatest non-denom!- 
national movement, “Write International 
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m Lidl. Houston, 


Enjoy Security and a Good 
Income in this Skilled 
Profession 

re is a nation-wide demand 
for tilled watchmakers! You 
2 prepare foe a succefl ae 
reer by training at American 
School of Watchmaking. In this 
sero you enjoy clesn, 

work in jewelry stores 
many watchmakers establish 
busines of their own. Mi 
lions of timepieces require fre. 

ft service — there is always a 
Seed for skilled men to handle 


VETERANS! SERVICEMEN! 


Courses opproved for Veterans 
Training under G. 1 Bill 


“accredited course, aught by experienced wat 
juipment necessary 0 learn eve of this 
tion. Now isthe time to come to Los Angeles 
for « well-paid, 3K eareer as & 
‘watchmaker. W rie for complete illustrated book- 

| ec on this interesting feld, and A.S.W, training. 


AMERICAN SCHOOL OF WATCHMAKING 


AMERICAN SCHOOL OF WATCHMAKING 

S247 W. Som Fernando Rd ten Angeles 24, Coli, Dept 6-15, 
Gentlemen: 

Please tend me your illustrated booklet ond complete informo- 


tion on the accredited A.W. Course in Watchmaking. 
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REFRIGERATI 


and AIR CONDITIONING 


For Men Who are Trained in 


AUTO BODY & FENDER WoRk 


Gentlemen: —YES! I want to get into profitable Auto 
Fender Hepaie Work, Please end me FEE FACTS at 
“inquiry does not obligate me in any way. 


i 


L. 


Would you 
pay me 2¢ if t 
made you your 
OWN BOSS! 


“V'moffering you250 Money-Making 
Ideas fora business of your own” 


Do you want to go into business for yourvel{?, What 
RE, of business should you operate? How, When, 
Where should ye fow—you have the chance to get 


the snswere to Guestions like those 
TELLS HOW TO: 
OPPORTUNITIES TO SHARE 
By A. C. CHAPMAN 
Atlant! Here is your opportunity to ret 
a practical, complete, inside guide that 
‘will equip you to act intelligently and 
confidently to become your own boss, 
Right from thestart, point by point, this 
remarkable,eaaily understood handbook 
tells you how to avoid the pitfalls, sive 
all the do's and don'ts, questions and 
‘answers you must know to become In= 
ndently successful, ‘Tells you what decisions to make 
‘and how. Weighs your chance of success, Outlines how toatart 
fon limited capital and grow into a successful businessman, 
Gives stimulating ideas on businesses of the future, Chay 
‘How to Finance a Business” alone . . .. worth price of book, 


Hundreds of POST-WAR Opportunities 


Never before has such a concentration of tested, simple facts 
develop fast, and avoid 
fore, It's helped hundreds 
perience ta digegu informe 
Paramatised. Oy 


your inventions » Make 
Success of th retal 


‘many other businesses| 


‘one penny porteard On delvery. pay post= 
Than Sn plo chagrep 1 yo 
Sen Rees eee es, 
reek completely nataied thatthe 
Beet investment you've ever made, 
{en ft and get yourmoney back! it 
telp yen memanetlce yates 
AIT ORDER NOW 


The INVENTORS GUILD 
2 East 39th St., Dept. 15 


| 
ans INVENTORS GUILD, Dept. 15 
2 East 39th St, Kansas City 2, Mo. 
Please send me your 628-page book “Orrortunrrizs To 
‘Suame™ with the understanding that if not satisfactory, 
IB Ican return it within 6 days of delivery and my money: 


Bi Will be refunded. 
O Please sendC.0.D. 0 Tenclose $__ 


Here's one of the 
BEST JOBS IN THE WORLD! 


eS 


* Technicians helped win the war. Now 
technical skill will be a major factor in 
guarding the peace. ... The Army Air 
Forces need your ability in the vital job 
of keeping America strong in the air. 
The possibilities of radio, radar, new 
types of engines and jet propulsion are 
unlimited. They must be developed. 


* Men between the ages of 17 and 34 
have a great future ahead of them in 
aviation, During the war the Army Air 
Forces established the finest technical 
schools in the world and now they are 
yours. Your special skill will be devel- 
oped to the fullest extent in the excel- 
ent technical training schools main- 
tained by the Army Air Forces. You 
will be trained by the finest men in 
modern aviation using the newest tech- 
niques. And you will earn as you learn. 


* A private earns $50 per month. En- 
listed men’s pay can rise to as much as 
$200 per month, Promotions for tech- 


SEE THE joe THROUGH 


nicians are rapid. You will receive the 
finest of medical and dental care with- 
out ever having to worry about a bill. 


* Under the Army’s new enlistment 
program, enlistments are for 14, 2 or 
3 years. Men who enlist for three 
years may choose their theater of oper- 
ation and branch of service. There's 
a 30-day paid furlough each year. 
Service overseas brings 20% extra pay 
and flight pay 50%. There are generous 
family allowances for the dependents 
of men who enlist before July 1, 1946. 
You are offered the right to retire after 
20 years of service at half pay, increas- 
ing to three-quarters pay after 30 years? 
service. All this while you are devel- 
oping your special skill or trade! 


* If you are physically fit you can en- 
list today. Stop in at your nearest Army 
Recruiting Station and let them tell 
you more about your big part in the 
post-war AIR FORCES. 
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Midway, first of the giant new carriers, 
lifts its maze of radar gear above 
the island and the stack. Other 
exclusive pictures of this mighty 


naval vessel are on pages 80-: 


MILLIONS OF FAMILIES CAN‘T 
WAIT FOR PERMANENT HOMES 


By HARTLEY E. HOWE 


'Y DECEMBER, 3,500,000 American fami- 
lies will have no homes of their own. 
‘Two thirds of them probably will be vet- 
erans, For all, home will be a bedroom in 
someone else's house. More families will be 
doubled up than there are in New York, 

and Philadelphia put together. 

vhy we need stopgap housing. 

The Federal Public Housing Authority 
is struggling to provide it. Former Navy 
men are going back into Quonset huts—and 
liking it. Ex-GIs are moving back into 
Army barracks—this time with their fami- 
lies, New, strange-looking communities are 
springing up all over the United States. 

‘The program now promises a home to 
only one family out of 31. But it’s a start. 
A high wartime marriage rate, mass migra- 
tion from country to city, the wartime halt 
in normal residential construction and re- 
all these factors have combined with 
iden demobilization of millions of men 
te an unprecedented housing short- 
age. Even if 1,200,000 permanent homes are 
now built every year—and the United States 
has never built even 1,000,000 in a single 
year—it will be 10 years before the whole 
nation is properly housed. Hence, temporary 
housing is imperative to stop that gap. 

So far there are seven different kinds of 
temporary housing available. All are war- 
time varieties that have been declared surplus 
and are being distributed by the Federal 
Public Housing Authority for the use of 
veterans. FPHA pays for dismantling the 
buildings, shipping them to new locations, 
and re-erecting them. The applicant—a 
college, municipality, or other nonprofit 
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body—must provide the site, streets, and 
basic utility installations, as well as the 
management and maintenance expenses. The 
applicant also agrees to remove the tempo- 
rary buildings after the emergency has 
passed. No profit is permitted on the rental 
of the houses; any surplus remaining after 
operating expenses must be turned over to 
the United States Treasury via FPHA. 
‘The Navy's contribution to the stopgap 
program is the familiar Quonset hut, used 
by the services from the tropics to the 
Arctic. The armed forces bought 155,000 
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of these during the war, but 85 percent went 
overseas and only 5,000 of the remainder 
have been released as surplus. The veteran 
who moves his family into one of them will 
find it very different from his rough quarters 
overseas. The surplus units are all the 20- 
by 48-foot type used by the Navy itself to 
house 6,000 families of men on temporary 
duty at home bases. Each Homoja hut (com- 
pounded of the names of Admirals Horne, 
Moreell and Jacobs) is completely lined, 
insulated and floored, and divided into two 
apartments, Each apartment has two 12- by 
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8-foot bedrooms, a living room, small kitchen 
area, and shower bath. Such homes, includ- 
ing household equipment and utilities, cost 
the Navy between $3,000 and $3.300 a family 
and rent for $1 a day. 

Army men will also find familiar buildings 
in the stopgap program. Surplus barracks, 
many of the one-story type, are being called 
back to active duty for veterans’ housing. 
A 30-man barracks can be divided into three 
apartments, each with two bedrooms, kitch- 
en, living room, and bath. Unlike the 
Quonset huts, these buildings are not de- 
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Six thousand fami- 
lies, two to a 20- 
by 48-foot Quonset 
hut, live in the 
Navy's Homoja villages. This hut wos named in 
honor of Jefferson Rahill, seen in his carriage. 


mountable, They must be ripped apart by 
power saws and then nailed together again 
at the new site, but an outside sheathing of 
shingles or clapboards makes them attrac- 
tive. 

Five other types of stopgap housing were 
developed by the Federal Public Housing 
Authority for war workers in congested 
production centers, Congress has provided 
$191,000,000 to pay for moving 100,000 of 
these units, no longer needed for war work- 
ers, to new sites. 

Temporary family dwelling units, which 
come in one-story and two-story sizes, are of 
light frame construction, covered with such 
materials as wallboard, plywood, and gypsum 
board. Already divided into family units, they 
require no interior conversion. They must 
be cut into panels for shipment to new sites. 

Portable shelter units look like overgrown 
tourist cabins. Each shelter, holding a single 
family, has either one or two bedrooms. 

War dormitories, either single- or double- 
storied, were planned for workers without 
families, each man being allotted a single 
room. Some buildings, especially those used 
for college housing, will probably be left this 
way for single veterans. Many, particularly 
the one-storied type, will be converted for 
family use, a two-bedroom apartment tak- 
ing the place of six individual rooms. Each 
building must be panelized for shipment. 

FPHA built 321,000 of these three types of 
building, of which more than 35,000 have 
now been put into use again for veterans. 

‘Two types of trailers are also available. 
‘The standard variety is a conventional auto 
trailer, measuring 8 by 22 feet and housing 
three people. The expansible trailer is about 
the same size when folded up but blossoms 
out into a small house holding four or more 
persons. Both types are mounted on wheels 
for transportation, then hoisted on wooden 
horses at the new site. Thirty-five thousand 
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trailers were used by FPHA in its war- 
housing program: more than 11,000 of these 
have been redistributed for stopgap homes. 
All are out on loan only and must eventually 
be returned to the agency. 

The only other FPHA type that does not 
have to be cut up for shipment is the de- 
mountable house. This is a prefabricated, 
two-family, one-story building designed to 
be taken apart and re-erected wherever de- 
sired. Seventy-four thousand were built for 
war housing, but since the communities 
where they now are have first call on these 
houses it is uncertain how many will be 
available for stopgap housing. 

‘These demountable homes must be paid 
for by the communities that acquire them, 
since, unlike all other emergency types, they 
are considered permanent residential units. 
The other varieties have a short life span; 
they were skimpily built to conserve scarce 
materials during the war. Only one tenth 
the framing lumber of normal buildings was 
used in them. Many units have no gutters or 
downspouts. Some have no bathtubs, only 
showers. Heating is mostly by small oil 
stoves. The number of cubic feet per occu- 
pant is frequently below modern standards. 

But it is still better housing than many 
so-called permanent homes. Despite our 
much-vaunted American standard of living, 
a third of our nonfarm homes have no bath- 
room and 28 percent lack even a private 
flush toilet. Nearly four million need major 
repairs and of the remainder more than 
3,100,000 have no running water. In con- 
trast, stopgap housing seems homelike, 

FPHA believes that much of its tempo- 
rary housing will have a useful life even 
after it is scrapped as homes. From panels 
ripped from temporary buildings the agency 
has built full-size demonstration models of 
tourist cabins, roadside stands, chicken 
houses, ranch bunkhouses, garages, light- 
plane hangars, and other such structures. 

Some city planners fear that stopgap- 
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Navy family maves into one 
Qvonset-hut units, their new 
is provided. with basic furniture 
no rugs, pictures, or droperies. 
is directly beyond living room. 


Photographs by 
WILLIAM W. MORRIS 


In the Homojo vil- 
lage ot Annapolis, 
steam heat is 
brought to the huts 
through overhead 
pipes, Separate huts 
are used for storage 
and for laundries. 
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After Lt. Comér. and Mrs, G. W. Rahill 
had moved into this hut, Mrs. Rahill 
soon made the place look livable. A 
half partition, screening the kitchen, 

ided a feeling of more privacy. 


Six dwellings, each with two bedrooms 
like the one above and living room, 
kitchen and bath os well (right), ore 
provided in converting o wor-housing 
dormitory unit. Clapboorded portion 
of the structure in the photo af upper 


right reveals the size of each dwelling. 


housing units will create more slums in the 
future. Many real estate interests contend 
that they will compete with private housing 
projects. Since the law requires that ll gov- 
ernmental temporary housing be scrapped 
within two years of the end of the emer- 
gency, neither of these fears seems justitied. 
‘This period may be extended wherever there 
is a continued shortage of places to live—but 
sooner or later every unit must be torn down, 


What worries housing experts is how to 
expand the program, Few additional Navy 
Quonsets are likely to be declared surplus 

the 85 percent shipped overseas cannot be 
returned, by law. Only a limited expansion 
of the war-housing conversion program is 


possible: there ure only 430,000 temporary, 
demountable, and trailer units in existence 
and most of them ure still occupied, 

As for what the individual may do on his 


Another wortime type of temporary housing now 
being converted to the needs of peace is the one. 
story Army borrocks. Each structure of this kind 
con be made over into three dwelling units of four 
rooms and both. Tosteful decorating gives even o 
mokeshift house of this sort a cozy, homelike look. 
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own hook, except for trailers the Quonset 
hut is the only kind of temporary housing a 
man may buy for himself. The skin and 
framing of the 20- by 48-foot hut are sold 
by the Stran-Steel Division of the Great 
Lakes Steel Corp. for $873 at the factory 
in Indiana. The buyer must erect the hut 
himself and provide his own insulation, lin- 
ing, floors, partitions, and foundation. This 
permits any interior arrangement desired, 
including the use of the whole 20- by 48-foot 
area for one family instead of two. Stran- 
Steel, which turned out 9,000 Quonset huts 
a month for the armed forces, originally 
planned its postwar models for nonresi- 
dential use and provides only two windows 
in each end: the purchaser can either buy 
flat side windows, such as are used in the 
Navy units, or build regular dormers. 

Erection of the units should not prove too 
much of a problem. The arch-rib steel fram- 
ing, easy to stow, is designed so that the 
exterior sheets can be nailed directly to the 
supports, To permit this, each rib is made of 
two strips of steel with a “nailing groove,” 
an irregular channel, between. Ordinary 
nails can be driven directly into this groove 
and are clinched automatically by the ir- 
regularities. A similar groove on the lower 
side of each rib permits the interior lining 
to be nailed on with equal ease. 

Anyone planning to set up his personal 
stopgap-housing program with a Quonset 
hut or trailer on his own lot probably faces 
a lot of trouble, however. If he’s in or near 
a big city he may have a cop with a sum- 
mons as his first visitor. Many communities 
have strict zoning laws, which forbid the 
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erection of any house costing less than a 
fixed minimum—usually far more than the 
cost of a Quonset. The building inspectors 
may prove another headache—lots of places 
rigidly limit building design to the conven- 
tional types and the arch-rib and steel skin 
of the Quonset are frequently out of bounds. 
Even if these hurdles are surmounted the 
would-be house owner may find a picket line 
across his front walk, for some labor unions 
refuse to work on unconventional types of 
construction. 

‘The obstacles that face both governmental 
and private stopgap housing are very real 
ones. But to a nation that has just com- 
pleted the job of housing 4,000,000 migrating 
war workers and their families—9,000,000 
people—they are not insurmountable. Zon- 
ing acts, building regulations, union rules— 
are all man-made and can be suspended. In 
normal times many of these regulations 
are useful. These are not normal times. 

The existing programs of re-using war 
housing must be expanded with additional 
funds, States and localities must be en- 
couraged to erect their own temporary 
housing and not wait for Uncle Sam to do 
the whole job. And the individual must be 
given every opportunity to put up a tempo- 
rary shelter for himself even if it means 
trampling on long-cherished rules of com- 
munities, builders, and workers. 

It will be a hard job. The millions of 
veterans who are now flocking back to 
civilian life have just finished an even harder 
one: winning the greatest war in history. 
Will we admit that we lack the will or the 
energy to find them a place to live? 


One possible use for the 40- by 100-foot Quonset 
hut is likely to appeal to Gls who want to be farm- 
ers. It con be made into a garage, with compart- 
ments for tractors ond implements, ond a tool shed. 


The unorthodox power unit of the Kai: 
cor. Unlike previous front-wheel drives, 
power comes from rear of motor. 


FRONT-WHEEL DRIVE, 
TORSION-ROD SPRINGS 
NEW TO LOW-PRICE FIELD 


WO engineering features that 
pees the new Kaiser car a 
radical departure in automobile design are 
front-wheel drive and torsion-rod springs. 
Both have been proved out thoroughly in 
Army equipment, from the jeep to the 
Pershing tank. While both have been taken 
over almost bodily from military cars, some 
alterations in design were necessary, of 
course, in adapting these features to mod- 
ern passenger-car use. 

The big, new idea in the Kaiser car is 
placing the motor forward of the front 
wheels. Power is taken off from the back 
of the motor assembly through a pair of 
helical gears. The drive shaft thus turns 
back upon itself, and goes forward under the 
motor to the differential. In military cars 
the drive is taken from the motor's front end. 
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Drowings by 
STEWART ROUSE 


Kaiser engineers 
claim that placing 
the motor in this 
position gives a more 
constant center of 
gravity over the 
driving wheels, over 
coming the fault of too little traction on an 
upgrade. At the same time it gives the 
whole car a distribution of weight that does 
not change as much with varying numbers 
of passengers as it does in conventional 
automobiles. 

The torsion-rod suspension system con- 
sists of a rod an inch and a third in diameter 
for each wheel. These rods run the width of 
the car. Twisting of the heat-treated bars 
is what gives the spring. The engineers de- 
clare that the torsion-rod spring provides a 
softer ride than helical or spiral springs. It 
is the simplest form of spring, has little 
bulk or weight, and lends itself particularly 
to the special front-end.construction of this 
new automobile. 
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DIFFERENTIAL 


Radical engineering features ore high-lig 
Steering tie rods (not shown) are conventional. 


fersal joint, 
7) the splined shaft. 


Close-up view of reor-wheel assembly shows tor- 
sion-rod springs. Gos tank fits in over orms, 


‘SUSPENSION~ 


: a 
ARM BEARINGS BS tonsion-san 
ANCHOR 


Ma 
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dial 
with the runway (vor 


By DEVON FRANCIS 


N THE next few months—probably by sum- 

mer—the reservations counters of the na- 
tion's airlines will discard that pat remark 
made to the customers when the weather 
closes down: “Due to conditions beyond our 
control, it has been necessary to cancel your 
flight." 

The air carriers, with the blessing of the 
Government, are getting ready to fly in any- 
thing except weather when a man cannot 
see his hand in front of his face, or, as the 
pilots themselves put it, when even the birds 
are walking. 

“Instrument approach” equipment, de- 
signed to guide an airliner down to within 
100 feet of an airport runway under condi- 
tions of smothering fog or heavy snow, is 
being installed at several score of key air- 
ports. 

Ultimately, the airlines may carry “in- 
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In the radio instrument-landing system, o receiver in the airplane con- 
verts high-frequency signals into 


ions, by crossed pointers on a 


of the plane's lateral and vertical position. Here, it is lined up 


al pointer) but not gliding on the proper path. 


strument landings” a step farther and put 
their big planes on the ground automatical- 
ly. Developed by the Army Air Forces, true 
automatic landings are merely a projection 
of instrument landings. 

Ultimately, too, an entirely new system 
of navigation and instrument approach, 
based on radar and television, may be put 
into operation. The Radio Corporation of 
America, which makes this proposal, says 
it will not be ready for actual demonstration 
for another two years or so. 

For the present, the airlines have avail- 
able a tested instrument-landing system 
based on ordinary radio. Fundamentally, it 
consists of four elements: a means of get- 
ting a plane lined up with the runway; a 
means of establishing a track or “glide path” 
from the sky down to the runway; a way 
of telling a pilot how far he is from the field; 
and finally some strong, glareless lights to 
outline the runway. A pilot needs those 
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wer Ki 
er beacons. 


They shoot radi 
lights on 


high-intensity lights for that last 100 feet. 

‘The system depends on a phenomenon as 
old as radio, the fact that ultra-high fre- 
quency (short) radio signals can be squirted 
directively from a transmitter. They not 
only can be focused in a given direction but 
can be strengthened by reflectors as well, 
just as the radiation from the bulb of an 
automobile headlight can be built up by a 
mirror behind it. 

‘The directed wave, under good conditions, 
can be sent out in a pattern so well defined 
that a pilot can tell within two or three feet 
whether his plane is lined up with the exact 
center of an airport runway. Directed waves 
can be shot into space to establish a path 
from sky to ground that has almost the 
stability.of a railroad right of way. The 
drawings on these pages show how the sys- 
tem works. 

It was first proposed by the National Bu- 
reau of Standards. Physicist Harry Dia- 
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When the pointers are exactly crossed, the pilot hos only to wait for the run- 
hts to appear. Shadowy vertical shapes on the drawing indicate mark- 


instrument ponel, 


signals straight up ond tell the pilot, by blinki 
ow nace tha dowwwied nd of Noe convey is 


mond and Engineer Donald M. Stuart, with 
others, did the preliminary work. Interna- 
tional Telephone & Telegraph Corp. en- 
gineers put the finishing touches on the 
system just before U. S. entered the war, 
and United Air Lines pioneered in trying 
out the equipment experimentally. 

Growing out of this is the Army's system 
for automatic landings. Instead of making 
the pointers on the dial evoke reactions from 
the pilot, the radio signals are fed directly 
into the automatic pilot. Actually, the Army 
system is semi-automatic. It is designed to 
bring a plane down to a point just off the 
runway. But a plane can land itself, if needs 
be. Several score of wholly automatic land- 
ings have been made. 

There are other instrument-landing sys- 
tems. The Army during the war employed 
a GCA (ground-control approaci) system, 
originated by Gilfillan Brothers, Inc., of Los 
Angeles. Radar operators on the ground 
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plotted the positions of aireraft in the air on 
their ‘scopes and “talked” pilots into their 
landings. 

The proposed radar-television system ap- 
pears, on its face, to have the greatest po- 
tentialities. Called Teleran (TELEvision- 
Radar Air Navigation), it is based on the 
purely human propensity of a pilot to imag- 
ine his plane as a dot moving across a map. 

In the Teleran system, RCA engineers use 
a Plan Position Indicator type of radar (see 
PSM, Sept. '45, p. 65; Oct. "45, p. 84) to 
search the sky for aircraft, both en route 
between terminal airports and in the vicinity 
of airports. Television cameras are focused 
on the oscilloscopes of several radar sets 
doing different kinds of jobs. The informa- 
tion picked up by the cameras is televised 
to the planes. 

A transparent map is superimposed on the 
PPI image at the television transmitter. A 
pilot, glancing at the face of his television 
receiver on the instrument panel, sees him- 
self as a radar “pip” or spot of light moving 
across the map. Compass indications are 
written on the map, of course, so that he 
has a reference with relation to his magnetic 
heading. 

Through a “sector scan” radar he gets 
what amounts to a three-dimensional view 
of the airport, his position with relation to 
it, a glide path to follow, and a line-up with 
the runway. 

A question naturally arises: how can a 
pilot recognize his own plane among all the 
blobs of light on his television receiver? A 
peculiarity of radar takes care of that. 

All radar images are created by scanning. 
Radar beams can be compared with those of 
a rotating beacon in a lighthouse. As the 
beams strike a plane, activating a “respon- 
der,” a line of light—actually a wave of 
signals sweeping by—appears on the televi- 
sion receiver. It glows. The line of light 
passes through the blob of light represent- 
ing a pilot's own plane. When the beam of 
signals has passed by, the line begins to 
fade—‘decay.” Before the decay is com- 
plete the line is renewed by another sweep 
of the beams. These sweeps occur every 
four to six seconds. 

As the airplane starts its landing glide, 
electrical circuits compare its altitude and 
distance from the airport with an “ideal” 
glide path. ‘This ideal path is created by de- 
flecting an electron beam within an oscillo- 
scope. The beam creates a dot of light on 
the PPI image and the dot, routed through 
a cylindrical lens, is transformed into a 
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straight line to guide the plane to a point 
just above the runway. Teleran engineers 
Propose to bring an airplane to within 50 
feet of the runway. There, the pilot will go 
through his normal, visual landing maneuver 
with the aid of high-intensity lights outlin- 
ing the runway. 

Teleran will do far more. Connected to 
the barometric altimeter, it automatically 
will keep the television reading on the 
proper altitude. That simplifies things for a 
pilot. He isn't interested in planes at other 
altitudes. It will permit the sending of up- 
to-the-minute weather maps to planes aloft. 
It can cut to a trickle the already vast vol- 
ume of conversation on airline radio fre- 
quencies necessary to take-off, navigation, 
and landings. 

If a control tower wants to communicate 
with a pilot, it need only write a message 
and put it in front of the television camera. 
If two planes get too close together, a tower 
operator can put a pointer on one of the 
spots of light on the map and motion to the 
pilot to slow down or move over. 

‘The system is in the engineering stage. Its 
fundamentals already have been researched 
and demonstrated. It was outlined as early 
as 1941, two years after television images 
experimentally had been transmitted for the 
first time to an airplane in flight. Work on 
the system is divided between the RCA Lab- 
oratories Division at Princeton, N. J., and 
the RCA-Victor Division at Camden. 

‘Take-offs under zero-zero conditions are, 
of course, no problem. All a pilot has to do 
is set his gyrocompass for directional guid- 
ance, open his throttles, and pull back on the 
control wheel when the air-speed indicator 
says it is time to fly. After that it is a mat- 
ter of conventional instrument flying. 

But instrument landings are about here. 
They will permit at least 20 landings an 
hour on a single runway in bad weather. 
Installations for them are planned for 125 
of the nation’s airports. 
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‘STATION, 
‘SELECTOR Y 


1 ‘er for Teleran, proposed rodar-television 
bist Rif ebodd mag iy pct 
Planes appear on the ‘scope at peor-shoped blobs, 


2, Station selector, tuned to rador with S0-m 
airplane is en route, 
to IS-mile-radius radar os plane m 


tor enables pilot to 
* planes including his own (speared by thin li 
cof light), within his altitude ond radius rang 


4. With station and channel selectors tuned for 
"landing, pilot's plane must be centered on the 
crossbar of light, 


dicoting ideol glide path. 


‘SCOPES 


radar signals to a 
ground "scope cov- 
ering plane's ore: 


ter picks up what 
eppears on that 
particular ‘scope. 
"Altitude separa- 
tion" on the cock- 
pit ‘scope results. 
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Loy o carton of cigarettes alongside the en- 
ine, and you'll get a good idea of the size. 
Conccinior roting is 7.5 to |, and 80-oc- 
fone gos does not produce a knock at ony 
speed. Engine hos 2/s-inch bore, 2% stroke. 


The Crosley-Taylor engine with the oc- 
cessories shown weighs only 138 pounds. 
It will drive a 1,000-pound cor at 60 
mapsh. Parts are stamped from sheet 
metal, then crimped to other ports, and 
brozed. Cylinders are of alloy steel. 


59-Pound Motor Drives Car 60 m.p.h 


STAMPED-OUT automobile engine de- 
veloping 26 hp. and weighing only 59 
pounds stripped has been shown in Cincin- 
nati by Crosley Motors, Inc. This low-cost 
midget can drive the 1946 Crosley car at a 
top speed of a mile a minute, while at 35 
m.p.h. it will do 50 miles on a gallon of gas. 
‘The engine is built on a radically new 
principle. Thin sheet-metal stampings are 
used instead of heavy forgings and castings. 
Cylinder walls are only one sixteenth inch 
thick, and are crimped to other parts of the 
engine. Pure copper is then melted into the 
joints, after which the spot-welded engine 
spends an hour in a hydrogen furnace for 
brazing. 

A hard coat of plastic inside the water 
jacket is applied during the baking process. 
This prevents rust and guards against 
damage by freezing. The motor operates at 
The body of the pygmy cor is made of cluminum. 5,000 r.p.m. Wartime uses included the 
‘The wheelbase is 80 inches. Its over-oll height is 57 Starting of B-29 engines and supplying elec- 
inches, ond if has accommodations for four persons. tric power for gun turrets. 
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JET STREAM OF 
EXHAUST GAS 
“ORBACHES THRUST 


KNIFE-EDE 


New Fighter. Thr: 


S THE ultimate combination of jet and propeller drive for 
combat airplanes, the Army Air Forces are now testing a 
fighter equipped with two gas turbines—one to produce thrust 
by jet reaction and the other to provide rotation for a propeller 
on the nose. The two engines, fitted to the Consolidated Vultee 
XP-81, can produce almost as much power as the four 2,200-hp. 


engines of a Superfortress. 


‘The XP-81 (“X” for experimental and “P" for fighter) is the 
first plane ever to fly with power generated by a gas turbine 
specifically designed to drive a propeller. 
jet-and-propeller driven Ryan Fireball is spun by a conventional 
reciprocating engine.) The “Propjet” unit, as it is called, also 
pressurizes the cabin for high altitudes. The Propjet and the I-40 
turbine, for straight jet propulsion, were both developed by 


General Electric. 


jet Plus “Propjet” Hurl the XP-81 


SJEPEQHAUST 
OF PROPJET 


im all 


OAS TURBINE SPINS: 
MORE THAN 10,000 RRM. 
AS IT ORIVES 


ugh the Sky 


(The propeller of the 


Se 


PRessuRIZES 
IN CABIN 


COMBUSTION CHAMBER 


_= AXIAL-FLOW, 
COMPRESSOR 


REDUCTION 


in breath-taking photographs by Popular 
Science's W. W. Morris, and the Novy, is the first 
Picture story of the world's largest warship and 
most heavily armed carrier, the " i 
CVB-41 in Navy tlk. (Thi 

jer and the B means big.) The conflict ended 
os the Novy wos readying the Midway for action, 30 
she and her sister shi 

ond the Coral Sea, 


Fifty thousond pounds of bombs ready for delivery 
by port of the Midvoy’s Curtiss Helldivers. Another 
plone e type aboard the flocting airfield is the 400- 
psh. Vought Corsalr, Newer erctt are in the offing, 
nd, os they ore, developed ond accepted by the 
Novy, will be added to the Mighty Middy’s orsenal. 


The Helldiver below, about to drop o mestage, has 
a wing span of 50 feet but still is dwarfed by th 


wide expanse of the Midway's deck. is a fliers’ 
Noval airmen shiver at memories of land- 
foot decks of 


ing their ships aboard the 65-t 
chy fat-tepe pitching and fomlag le angry soos. 


A pilot, directed to bring his fighter in on 
the Midway, quipped dry, “Which runway?” 
Two planes could easily land abreast on thi 
986-foot-long and 113-4 Yoot-wide flight deck, 


Part of Mighty Middy's defensive strength is 
seen (at right) in the nine new long-borreled, 
five-inch, 54 caliber rifles on the starboard 


ounced off h 
ight deck. “Middy" is 
en; it hos © soda 


rome for some 3,500 
fountain, gymnasium, library, church, the- 
ater, post office, and even an organ that wos 
presented by the garrison at Midway Island. 
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Varshi | 


On the hangar deck, four sets 
of mammoth steel dos 

low, con be shut in sight 

to localize ony fire, 


Is" waves in a Helldiver, safely 
‘eft, radar eyes and ears of Midway. 


’ 


Left low wing! Afte 


pilot will get throat- He's on, then hooks the third of 11 orresting 
cutting gesture from c 


9, 
als" to "drop everything.” wires. Fiddle bridge to raise wire is new type. 


Who-o-rong! Coble brakes Flight-deck crew moves in 
speeding 7/2-ton dive bomb- on the double so next ship 
er to a full stop in 75 will have o clear runway. 


Token oboord the Midway, this is the first pub- 
lished picture of night landings on a U.S. car 


rier. Sharp dip in streaks is point where planes 
cut engines to hit deck. Note boundary lights. 
3 y lig) 


Crewmen hook 2 Corsair to the hydraulic Its 
catapult that accelerates @ plane from zero 
to 70 m.p.h. within 60 feet. "Kicking o! 
warbird eliminates the neod of turning into 
the wind, often away from a fleeing enemy. 


ission completed, this Helldiver has its 
quickly spotted on the 
the Aircraft Control 


hold it as it is lowered to the hangor deck. 


Going down! And in it is the plane captain, Into “the gorage” she goes! Here, ground 
an enlisted man who will turn the ship over crewmen often work all night to ready planes 

ground” crew that will immediately for the next day's operations—o small part of 
he work of repairing ond refueling it. the continual activity aboard Mighty Middy. 


Electric Pin Boys_ 
“Co Home 


MAN who wouldn't give up after every- 

one else had failed has produced what 

bowlers the world over have wanted ever 

since the game was invented—a machine 
that will “spot” tenpins on the alley. 

With Fred Schmidt's automatic pin spot- 
ter, a bowler can spill the maple 24 hours a 
day if he wants to, and the machine will 
set ‘em up, rake off the deadwood, and re- 
turn the ball with the regularity of the tides. 
It distinguishes between strikes and spares, 
and can even be equipped to call fouls. Fur- 
thermore, it protects itself from balls thrown 
wildly. Unlike pin boys, this robot never has 
to go home. It is being manufactured by the 
American Machine and Foundry Co., and 
will be seen in action this month at the 
American Bowling Congress tourney in 
Buffalo. 

It is as fast as the best pin boys—7%4 to 
nine games an hour can be played with it— 
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and finicky bowlers can rest assured that 
no hands but their own will even touch the 
ball. 

The pin spotter operates electrically, me- 
chanically, and by suction. An electrical 
switch starts the two cycles of the machine 
in operation, one after the first ball is 
thrown and the other after the second ball. 
A %-horsepower motor hoists the ball to 
the return track; sweeps the alley bed clear 
of pins; spots a new set of pins; gathers up 
the dead pins, and, using them as a reserve 
set for the next frame, racks them for de- 
livery to the alley bed, and lifts the ma- 
chinery clear of the alley for play. Suction 
cups pick up spare pins by their heads and 
replace them after the deadwood has been 
cleared out of the way. 

An extra feature of the machine is the 
flashing of a signal that means a player has 
crossed the foul line. A judge also can 
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call a foul merely by pressing a button. 
Schmidt knew that his idea for the pin 
spotter was not perfect until he hit on the 
suction pickup. The cups “float” on a plat- 
form. That permits them to pick up pins 
that are off spot. While this is being done, 
a guard rail is laid across the alley by the 
machine to fend off any delivered balls. 
Schmidt worked on the pin spotter for a 
decade before he made it do exactly what 
he wanted. He was not satisfied until he 
could draw a pencil line around the base of 
a pin and watch the machine replace the pin 


HOW THE PIN SPOTTER SETS 


with an accuracy of hundredths of an inch. 
Previous to the time he began trying to 
devise a pin spotter, other inventors and 
engineers had been trying to make one for 
thirty years. 

They encountered sundry troubles, but 
most of them had to do with respotting. 
Then Schmidt hit on the suction idea. His 
first machine was set up in a farm building 
that had been used to house turkeys, and 
was made, in part, out of ten-cent-store 
lamp shades and those cone-shaped metal 
containers used for graveyard flowers. 


UP TENPINS FOR NEW FRAME— 


ae] 


Pins ore corried by o conveyor to a “loading 
Spirals ploce pins in line, 
p by monorails (top of photo) and 
set in suction cups of the turntable. Machine uses 
two sets of pins, keeping one ready to be set up. 


Down come the il be set exactly 
on the ten spot ly than any pin 
boy could put them in place by hand. Guord rail 


(bottom of picture) fends off wildly thrown balls. 
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With tenpins firmly fixed in suction cups, th 
deck of the turntable is turning head pin over 
back row to deposit pins on the bed of the alley. 
Pin spotter is actuated by ich that is thr 
when bowler's ball lands in pit behind the pins. 


Contact with the floor of 
suction holding the p 
ctly aligned, The ma- 
ond play can begin. 
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on any regulation all 
ions to the pit or alley are required. 


3 Lamp-shodelike suction cups that "fl 

the underside of the turntable to fix th 
tions to those of the standing pins have picked up 
the pins; a sweep board clears away deadwood. 


With not a hand touching it, the pickup po 
tions the ball on the return’ rails. Deadwood 
pins then are delivered to spirals for next frame. 
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has delivered his first ball, leaving 
ins standing. Three deadwood pins also 
clley. Ball pickup is returning ball, 
‘8s machine descends to clear alley for next ball. 


hos operated, and her 
tanding are returned t 


the pins that 
he exact spots 

all merely 
reset that way. 


6 The first cyel 


completed, and the alley is 
now ready for the bowler fo roll his second 
ball. Machine complies with all rules of the A.B.C. 
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By LEON SHLOSS 


Fundamental scientific re- 

search is at a standstill in 
America. That is the harsh fact of a mat- 
ter that has been hushed and avoided too 
long. The cause is a literal interpretation 
of democracy that has yanked 150,000 men 
out of scientific studies to make a scant two 
percent of the total armed forces. 

‘More than 15,000 of these drafted science 
students by now would be working toward 
their doctorates if they were British or Rus- 
sian, But being Americans they were 
drafted. Also kidnapped by the armed forces 
were many brilliant practicing scientists 
who happened to be young and healthy. 
And unless Congress has been unusually 
alert in the few weeks it has taken to print 
this magazine, our present and future scien- 
tists are still being drafted, although trolley 
cars are running again in the ruins of 
Nagasaki. 

Both Britain and Russia realistically kept 
their science-minded young men in the lab- 


wes 


| LOST: 


oratories and classrooms. We tried to treat 
all young men as equals, squandered our 
best young brains for the sake of their bod- 
ies. The scientist of 1953 was sacrificed to 
put a shoulder under a Garand in 1943, 

Meanwhile, applied science—the adapta- 
tion of principles to practice, visible in bet- 
ter cars and washing machines—has been 
hit equally hard. Industrial laboratories are 
having a tough time recruiting smart young 
men because so few are coming out of the 
colleges. And, of course, the draft boards 
call up young scientists from corporations 
as heedlessly as from universities. 

Right now, this country is living off its 
scientific fat. The many scientific achieve- 
ments of the war were based on knowledge 
attained through fundamental research done 
in the years before the war. The nation’s 
scientists, split as they may be on other is- 
sues, agree that this is a grave situation. 
In the atomic age, it could mean the end of 
the United States as a first-rate power. 

Dr. Vannevar Bush, director of the Office 
of Scientific Research and Development, 
says: “In peace or war the handicap might 


A Generation 
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prove fatal to our standards and to our way 
of life.” 

Dr. Harvey N. Davis, president of Stev- 
ens Institute of Technology, says: “Obvious- 
ly we shall never have even such precarious 
security as armed preparedness can give 
unless our technically trained civilian per- 
sonnel is more numerous and able than that 
of any possible aggressor.” 

Rear Admiral Lawrence B, Richardson, 
assistant chief of the Navy's Bureau of 
Aeronautics, says: “Fundamental research 
in aeronautics is more important now than 
it has ever been.” 

Dr. Laurence A. Hawkins, consultant of 
General Electric's research laboratory, says: 
he newly invigorated spirit of research 
will be restricted by lack of man power, for 
it would be as foolish to attempt a research 
project with untrained men as to entrust a 
full-rigged ship to a crew of landlubbers.” 

But for the war, most of the 150,000 men 
in the Lost Generation would now be seek- 
ing knowledge that would lead to new cures 
for disease, new products for industry, bet- 
ter living conditions, and new weapons to 
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assure military security. Instead, the rec- 
ords show, they are either trickling out of 
the armed forces, two to five years behind in 
their studies, or still serving. Thousands of 
them, for economic reasons, have been or 
will be forced to abandon education in favor 
of immediate employment. 

Even if every possible remedial step were 
taken immediately, it would be 1955 or 1960 
before this country could catch up in scope 
of research activity with Britain and Rus- 
sia. Russia, where the number of higher 
educational institutions was increased from 
91 to 782 in 20 years, opened 60 new col- 
leges during the war. 

‘The basic knowledge from which came the 
remedies—penicillin, sulfonamides, DDT, 
new vaccines—that cut the disease rates 
between World Wars I and II from 14.1 to 
.6 per 1,000 men was discovered before the 
last war, not during it. 

The world attached scant importance to 
the epochal discovery in 1896 that certain 
elements emitted rays—radioactivity is the 
word today. But thousands of lives were 
saved in World War II by that single piece 


| 
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of new knowledge. Certain battle injuries 
were found to require immediate transfusion 
with whole blood, but whole blood could be 
stored safely for only five days. The armed 
forces called for a preservative solution in 
which whole blood could be kept for 21 days. 
Using radioactive isotopes of iron and elec- 
trie counters, which had been invented to 
count particles as they disintegrated from 
radioactive atoms, science delivered. The 
isotopes were used to “mark” blood that 
subsequently was transfused. Then the 
scientists counted the radiations emitted 
and were thus able to measure the survival 
of transfused red cells in different preserva- 
tives. Inferior preservatives were screened 
out and one that more than met military re- 
quirements was obtained. 

‘Men who were preparing to continue such 
fundamental research were forced to aban- 
don their studies for the duration—which 
jeopardizes our future. 

‘There are plenty of examples of science- 
drafting that emptied lab benches from 
which might have come momentous discov- 
eries. In the National Advisory Committee 
for Aeronautics, where all fundamental fed- 
eral aviation research is carried on, more 
than 500 men were drafted before an appeal 
to the White House brought about an ar- 
rangement to protect NACA’s professionals, 
most of whom were reservists. But when the 
war ended, the Army told NACA that it in- 
tended to call all reservists over 26 to active 
duty. This meant police work in foreign 
countries for two years for more than 600 
men, 40 percent of the entire professional 
staff. The act itself has been staved off un- 
til March 31, but nobody knows what the 
next move is. 

‘The Administration, Congress, Selective 
Service officials and the draft boards could 
have prevented loss of this generation of 
scientists by insisting on screening candi- 
dates for induction, and placing those with 
scientific backgrounds or promise at their 
proper battle station—-the laboratory bench. 
All hedged, fearing public repercussion. The 
truth that some boys are more ideally suited 
to a test tube than to a trench was ignored. 
Finally, in November 1945, draft regulations 
designed to remedy the situation were is- 
sued, but they failed to prevent drafting of 
the science-minded student at the very time 
he is entering college. 

Legislation that might have solved the 
problem was snarled for months, is still at 
this writing tied in a Gordian knot of Con- 
gressional proportions. Recommendations 
for establishment of a National Science 
Foundation, which would place 6,000 young 
people in science study each year until 24,000 
are in college at all times, were embodied 
in a bill introduced by Senator Warren G. 
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Magnuson on July 19. Senator Harley M. 
Kilgore, who sponsored a science mobiliza- 
tion bill as far back as 1942, four days later 
introduced a science foundation bill, varying 
somewhat from the Magnuson bill, but also 
providing for training of young scientists. 
More than 100 eminent witnesses urged pas- 
sage of legislation. Then proponents of the 
bills started a dog fight, chiefly over whether 
the Foundation should be run by a governing 
board (Magnuson) or by a single adminis- 
trator (Kilgore). 

Scientific and industrial organizations did 
their best to mitigate the drain on our scien- 
tific reservoir, but they could plug only a 
few holes at a time. Industry implored 
draft boards to spare scientists; provided 
many scholarships for available students. 

Ten organizations affiliated with the 
American Association for the Advancement 
of Science now have a plan to stem the tides 
if compulsory military training is initiated, a 
plan to test all youths for scientific aptitude 
and assign those with promise to technical 
training. This training would cost only 
about half what military training costs. 

In the meantime, virtually all scientists 
agree, blanket deferment from the draft 
should be granted to all scientists and 
science students. If all the scientists under 
26 who have been doing research work on 
war projects were deferred to continue 
scientific work or study, the Army would 
lose the services of only 6,000 men, 

Next, all scientists and science students 
who have already been drafted should be 
released to resume their work. 

Putting 24,000 young people into science 
schools, as has been proposed, would cost 
no more than one aircraft carrier loaded 


MILITARY TRAINING NEED 
NOT PARALYZE SCIENCE 


Present legislative is for com: 
aisory malltary, raining, if cascied 

ito law, will inflict the same paralysis 
on scientific progress that the draft did, 
by interrupting the studies of young 
scientists. 

The editors of Popular Science 
Monthly are convinced that this must 
not, and need not happen. Science can 
carry on its vitally important work— 

ing, too. 
‘a summer vacation. plus 
week, devoted to militii 
ing give any young scientist the 
principles of organization, physical 
training, and simple shooting? | The 
basic training period in World War IT 
was cut from 13 weeks to 10 weeks, 
and then to 6 weeks. 


and do its duty in military trai 
‘Why won’ 


ing lice am- 
The Editors 
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10,000,000 


with atom bombs, and the nation’s need 
for scientists is urgent. 

A large number of hybrid Ph.D.s who 
can bridge the gap between physics and 
other scientific fields mus‘ ated. 
‘These key men in future research teams 


can help regain some 
The atomic age demands vast multi- 
plication of fundamental study. The 
money cost may be large, although 
science itself talks only in millions. 
Establishment of a National Science 
Foundation would assure federal finan- 
cial support of fundamental research 
Applied research must have federal help, 
too, but it will pay part of its own way 
us it solves its own problems 

A quarter of « million ye 
must be gotten in 
once. ‘This is 


ng people 


minimum 


It is a “must” if we are t 
what we must have to unlock further 
secrets of the atom: two or three scie 
tists working where only one worked 
before the war 


BIOLOGICAL SCIENCE! 
€,300 = 


CHEMISTRY 
5,250—— 


PHYSICS 
2,006 ——— 


MATHEMATICS 
(200: ‘ ‘ 
ENGINEERING Americe's loss wos incaleuleble when 150,000 of 


peers her scientists ond science students (chorted 
, but the goin to the ormed 
‘Approximately 15,000 stu- 
might hove ebtoined their doctors’ de- 
grees by this time if they had not been drof 
Personnel loss 
science ore indicated in the drawing ot left. 


ceouosy, 
& 
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GERM Weapons 
Were Ready 


SECOND weapon almost as terrible as 

the atom bomb was ready at the 
‘American hand when the Axis capitulated— 
bacterial warfare. A two-edged weapon, it 
might have prevented its users from oc- 
cupying conquered countries for years—for 
plagues and pests recognize no surrender. 

‘The Army has disclosed that nearly 4,000 
persons were engaged in preparing offensive 
and defensive bacterial weapons. We were 
well prepared to fight with bacteria, fungi, 
viruses, rickettsiae (micro-organisms that 
cause trench fever, typhus), and toxic agents 
from living organisms. Immediate peacetime 
applications can be expected from the inten- 
sive research into cause, nature, and cure of 
diseases in man, animals, and plants. 

If the Jap had put up the expected 
fanatical, last-man resistance, his food crops 
might have been ruinously bombed with 
fungus spores to starve out resistance. Rice. 
sweet potatoes, and soybeans are vulnerable 
to several fungus diseases. 

Bacterial-warfare planning could proceed 
under the guise of research even more de- 
ceptively than atomic-bomb study. Bacterial 
scientists, like their physicist fellows, are 
demanding full publication of pertinent find- 
ings, and an international inspection system, Man from Mors" wos the almost i 
to permit interchange of information for the nome for anyone wearing the rubberiz 
benefit of humanity and to preclude surprise uit mode for Novy 
devastation by possible aggressors. enemy uses of infec: 


itobl. 
protective 
jersonnel who studied possible 
us diseoses os war weapons, 


Animals were exposed to many infections. Placed in 
Performing an autopsy on one of the ani- metal tubes, they were inserted in the Reyniers op- 
mals infected during our development of paratus where they breathed air laden with germ cul- 
new viruses and means of spreading them. tures. These ore official U.S. Novy photographs. 
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RADAR reache 


es the Moon 


ed to probe the sky for enemy 
man beamed radar waves at the ris- 


-y 10, 1946—and in 2.4 seconds received a 
eble response for the first time. In loud- 
speakers it was a 180-cycle note, a little 
higher in pitch than the hum of a poorly 
tuned home radio; on oscilloscopes it was & 
jagged hummock of light. 

The historic pulses of energy that bounced 
off the whirling moon and echoed back to a 
small shack on a hilltop near the coast of 
New Jersey made a round trip of about 470,- 
000 miles. Unlike most radar waves, sent at 
the rate of thousands a second, these pulsed 


outward every three to five seconds and iy, 


asted from one tenth to one half a second 


111.6 megacycles. An exceptionally sensitive 


each. They were beamed on a frequency of 


receiver caught the echo, estimated to have 
a strength of only three watts. 

“Project Diana,” as its Signal Corps and 
civilian workers imaginatively called it, 
proves that radio waves of very high fre- 
quency can pierce the electrically charged | 
ionosphere, which wraps the earth and strat- 
osphere in an invisible blanket 250 miles 
thick. Proof of this fact set off an excited 
chatter of speculation about what it may 
mean to earth dwellers. It should help engi- 
neers study the effects of the ionosphere on 
radio waves. It assures man that he can be 
warned electronically of hostile missiles that 
might be rushing towards him through cos- 
mic space. Some persons predict radio-con- |” 
trolled “‘space ships” that will venture thou- | 
sands of miles from the earth, reporting what |§ 
they find out among the stars. 


From this antenna in New Jersey, 


double the size of the usual rodar 
“bedspring,” went the waves 
that bounced back from the moon. 


a 
tid 


oe 
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WHAT'S NEW, 


Republic XF-12 Is Long-Distance Flying Laboratory a 


JUILT to Army Air Forces specifications the sky giant is nearly 100 feet long and has 

and designed to carry out long-range a wing spread of 129 feet. It will carry com- 
reconnaissance and photographic missions, plete radio and radar equipment, armor 
the Republic XF-12 dwarfs two other mem- plate, and flash bombs for night photogra- 
bers of the Republic family in the picture phy. The XF-12 is the military forerunner 
above, a P-47 Thunderbolt (left) and the of the Republic Rainbow, a commercial 
new four-place amphibian Seabee (right). transport that is blueprinted to cruise at 
Powered by four Pratt & Whitney Wasp better than 400 m.p.h. at 40,000 feet, with a 
Majors, each developing 3,000 horsepower, range of more than 4,000 miles, 


Increased Buoyancy Marks New Life Vest 


DESIGNED to provide double the 17-pound buoy- 
ancy of the present Mae West, the Navy's new life 
vest of neoprene-coated nylon is also patterned to 
eliminate discomfort (see photographs below). ‘The 
ORAL-INFLATION vest contains three separate inflatable compart- 
CONNECTOR ANC ments: inside and outside ones that are expanded 
Loor by means of CO; and a middle one that is blown 
ST STRAP. up orally through an inflation-valve connector. 


Deflated (right), vest’s 
neck portion lies ot flat 
os a middy-blouse col- 
lar. Inflated (below), 
it comfortably supports 
wearer's chin and head. 


Storage space is pr 
for such rescu 
2s floshlig! 

flores, 
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Lightplane Radio Receiver 
Weighs Only Four Pounds 


EIGHING 

only 4% Ibs. 
and measuring 
4% by 5% by 7 
inches, the Fly- 
weight Bendix 
Radio at the right 
was designed for 
lightplanes. The 
unit has a two-band frequency range: 200 
to 400 kc. for reception of control towers 
and civil airway stations, and, when a loop 
antenna is added, 500 to 1,500 ke. for 
regular broadcasts. 


Lucite “Pipe” Carries Light 


Around Corners to Compass 


BAR of lucite 

conducts light 
from a bulb in the 
rear of the Sherrill 
aircraft compass to 
the card in front. 
‘The cutaway head of 
the instrument 
(right) shows how 
the transparent plas- 
tic “pipes” the beam 
around two sharp 
corners and over 
three bends. 


Bottled Medi 


PLYWOOD box of pug-nose design 
(right) can be used to drop plasma 
flasks and other delicate suppl 
flying planes without the use 
The photograph below, 
none of the g' 
hed. Developed by the Gerrard 
of Chicago, and the Air Technical 
e box is first nailed to- 


Constellation’s Cowling Can 
Be Removed in Two Minutes 


HE new giant metal jaws that completely 
lose each of the Lockheed Constella- 
tion’s four 2,500-hp. Wright engines can be 
opened like an automobile hood to give air- 
line mechanics access to the power plants in 
just two minutes (above). The side panels 
can be removed quickly without unfastening 
any hinge bolts or pins. The top panel 
swings upward and the lower one drops. 


ines Land Safely After Drop from Sky 


Swift Is All-Metal Ship 


all-metal, low-wing Swift (be- 
low) has a cabin width of 42 inch- 
es that assures plenty of room for 
two occupants. Cruising speed is 125 
mp.h. and range is 600 miles. It is 
made by the Globe Aircraft Corp. 
with 85-hp. and 125-hp. Continental 
engines. 


=. - 


AACE ALLS TN AVIATION, 


| Skyranger Has Nonspin Feature 
N THIS page are shown three light- 
planes that are making strong bids in 

the postwar market. Above, the Skyranger, 
of Commonwealth Aviation, Inc., boasts 
wing slots that make it almost nonspinnable. 
has a top 


Cessna Stresses Metal Models 


HE Cessna “140” (above) and her sister- 

ship, the “120,” are powered by 85-hp. 
Continental engines, have a top speed above 
125 m.p.h. and a range of about 600 miles. 
Both planes have an all-metal fuselage and 
control surfaces besides metal-constructed, 
fabric-covered wings. De luxe appointments 
distinguish the “140.” 


DESIGNER. Copt. Jomes H, Brodie, inventor of 
the styhooks for lightplanes, chats with Ray Greg- 
ory, fight officer ond tex} pilot. Plans are already 
fon the drawing board for a Brodie pickup to 
land much larger ships—possibly os big as C-47s. 


Airstrip 
In the Air 


LIGHTPLANES COME HOME TO 
ROOST ON A CABLE RIGGED 
ON SHIPS OR IN WILDERNESS 


AKE four masts about twice the height 
Ter telephone poles and string a few hun- 
dred feet of cable between them, and you 
have an airport in mid-air on which an 
airplane can take off and land without 
touching the ground. Here is a portable 
airfield that weighs only 6,000 pounds; it 
can be packed up and carried in another 
airplane, dropped by parachute, and set up 
for business by a six-man crew in a couple 
of hours. With this device and a couple of 
outboard booms, any ship can serve as an 
aircraft carrier. The cable rig can be 
strung across a mountain valley or stream, 
or installed on the top of a building. It 
is the most compact airport ever devised. 

This remarkable skyhook was designed 
by Capt. James H. Brodie of Wright Field, 
formerly of the Coast Artillery and Trans- 
portation Corps, who files but holds no 
AAF pilot rating. 

Brodie made the first sketches of his 
cable rig early in March 1942, but the 
National Inventors’ Council and the Navy- 


HOW PLANE MAKES PERFECT LANDING ON WIRE IN THE AIR 


A lightplane tips between the cables branching off to the supporting mosts and snares @ nylon loop hon 
(left, below). The pilot cuts his throttle ond dumps his stick forward to k 


ing from the trol 
nose down. A brake on the trolley halts the plane. 


Coasting to the end, plane is lowered by “elevator, 


pth 


to whom the idea was first submitted—re- 
fused to believe it. It was through the 
Army Transportation Corps that Brodie 
got his chance. 

‘The Brodie System was first tested for 
the enlightenment of unbelievers at New 
Orleans in September 1943, This was fol- 
lowed by sea trial in December, when 
the Brodie rig was strung between two 
long booms that overhung the sides of the 
motor ship City of Dathart cruising in the 
Gulf of Mexico. Brodie was later assigned 
to Wright Field and provided facilities to 
develop further the shoestring airport. 

Many postwar uses of the skyhook are 
contemplated, including ship-to-shore fer- 
rying of passengers, mail, and pilots; air- 
port-post office liaison; installations atop 
buildings for air commuters and depart- 
ment-store deliveries; setups for forest 
rangers in mountainous country; and 
emergency winter operations anywhere 
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RUNWAYS ANYWHERE, The Brodie Aerial 
Pickup will make accessible the s0-< 
able regions of the world. It may be 
fo fraighters plowing the Seven 

ony isolated wilderness, An outfit weig 
6,000 pounds ond 
to a ground crew that 
mountain oreas. Construc 


TAKE-OFF. Leaving the Brodie skyhook is os easy 
as taking off from o concrete runway. The plane is 
pulled back to the beginning of the col 
“revved” up while being hold securely in 

ed ond too 


For an 
Ancient Craft 


HE bowyers and fletchers who made 

the weapons for Robin Hood and 
his Sherwood Forest sharpshooters 
would be astounded at what has hap- 
pened to their ancient craft. For hew- 
ing the bow from the stave and feath- 
ering the arrow to fly true have gone 
on a mass-production basis to satisfy 
the modern interest in archery 

‘The man who has done most to 
mechanize archery is Ben Pearson, a 
strapping outdoorsman of Pine Bluff, 
Ark. A former electrical engineer, 
Pearson began making bows and ar- 
rows 20 years ago to help Boy Scouts 
win merit badges. Soon he was manu- 
facturing archery equipment for his 
neighbors. Today, he has a factory 
employing 600 workers, and from 
150,000 to 180,000 arrows, plus equiv- 
alent numbers of bows and targets, 
leave his sprawling plant every night 
for customers throughout the country. 

Pearson's arrows range from the 


Mass production of four-foot targets is easy on 
this printing press. Each ring is applied by 
wiping color across screen over face of target. 


Ben Pearson, skilled archer and moss producer of 
bows and arrows, demonstrates a choice Osage orange 
bow and steel-tipped arrow of Port Orford cedar. R 

curved bow, with 55-pound draw, gives added zing 


Cheesecloth skirts, sewed on finished target faces, 
hold the straw backstops. Pearson's targets range from 
those big banners to folded paper sheets for cl 


: es 
Pe iN 


TURKEY FEATHERS, wings for the arrows, come LACQUER BATH. Lacquer is applied to oll 
to the factory ‘ood carload lots. Here they are orrows in this unique dipping mochine, It pulls 
thoroughly out 100 of them at a time at o rate 

they ore 5 drip of loequer. This process prevents streaks, 


mous vats. After 
ind applied to th 


TOURNAMENT ARnays = are crested on thi is de- FLETCHING. Each feather is glued separately 
makes circuit 


in nature, 


BOW-TO-BE. For better bows of yew ond 

Osage orange, two the 

spliced together. Both trees grow so crooked 
\} ‘are seldom found 


oot-long bi 


jull-length piec 


short ones that children play 
with to the tough, steel-tipped 
Killers that are used by big- 
game hunters. 

His bows inciude one-piece 
hickory snappers for boys and 
powerful, handmade, spliced 
recurved hunting bows. 

He buys Port Orford cedar, 
hickory, lemon wood, yew, 
Osage orange, birch, straw, 
and turkey feathers by the 
carloa me of this wood 
is stored for four years to as- 
sure complete, natural drying 
before it is used. Some is kiln- 
dried to control moisture con- 
tent and prevent warping. 

Machines of his own inven- 
tion help him prepare the 
wood, cleanse feathers, crest 
and fletch the arrows, and 
splice the bows, 

Modern methods, in short 
permit him to engage in mass 
production of equipment that 
would satisfy Little John. 
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TRUING UP. Every bow is examined on this contrivance to 
make certain both limbs have exactly the same degree of bend 
Unless the bends ore equal, the bow will have an uneven cast, 
making straight shooting impossible, At left, a workman scrapes 
w bow, one of the best, Bow 
will be shaved until the bends are found to be exactly even. 


HAIRCUT. The strow bockstop of targets is not ready until it 
gets a final clipping. A lown mower, suspended on a spring from 
ceiling, trims the excess straw to almost puting-green smoothness. 
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What 1s YOURS, 


A RAIN-ACTUATED WINDOW CLOSER. 
With such an invention, there will be ni 
need for you to get out of yo 
to close the window if a ra! 
the middle of the night 
device 


r warm cot 
nstorm starts in 
This automatic 
the suggestion of Kenneth Bridg- 
Natchitoches, La 


CPi e 
Na 


AUTOMATIC SECRETARY that will take 
dictation, repeat it back, and also type it 
Idea comes from Abraham S. Friedman, of 
Brooklyn, N. Y. Dr. Vannevar Bush, atom 
expert, has predicted this sort of machine 


ers, 


c 


OVERPASS TRUCK. It wouldn't slow up 
passenger cars on a narrow road. The body 
could be constructed turtle-back fashion 
with an easy slope to the ground, both rear 
and front. This construction would make 
it possible for the following motorist, anx- 
ious to catch a time clock, to drive his car 
right over the top of the heavy, lumbering 
truck. Wheel guides on the truck top would 
keep the overtaking car on the beam. Her- 
man D. Post, New York, sends this idea 
for greasing the wheels of progress. 


Jeo of some gadget he 
Populor 


SELF-LIGHTING CIGARETTE. A boon to 
friends of the gimme-a-match smoker. ‘The 
tip is coated with a material that will ignite 
by air friction when the smoker pulls his 
first drag, This labor-, time-, and match- 
saving idea comes from J. A. Talipski, 
Pittsburgh, Pa. 


BLINKER LIGHTS for subway stations to 
warn waiting passengers of approaching 
trains, They would prevent accidents to 
people leaning over edge of platform. Harry 
Morris, New Yorker, saw the need for this. 


UPSIDAZY 
TRUCKING CORP, 
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CACTUS CRAFTWORK 


Spiny desert vegeta 


n of certain varieties 


proves good material for furniture making. 


URNITURE from cactus trunks sounds 

like a wild (and uncomfortable) dream 
But Herb Wood, desert dweller down near 
Tucson, Ariz., is making tables, chairs, and 
even grandfather clocks out of the dead 
trunks of the useless-looking saguaro and 
cholla cacti. Wood started out 15 years ago 


with a rusty saw, a hammer, and some sand- 
paper. Today he has a completely fitted 
workshop in which he turns out cactus fur- 
niture for customers in all parts of the 
country. To insure better matching of the 
pieces, he has invented a special glue, of 
which cactus-wood dust is the base. 


Herb Wood, cactus craftsman, holds @ candlestick thot he has mode of cholla. Around him are other vivid 


examples of his handiwork—lamps, j 


wel boxes, and a made-to-order grandfather clock for a British buyer. 


Desert cabinetmater goes after o dead cholle with 
toon hand ax. He nevar destroys a living plant in col 
lecting material for his furniture, The seasoning, there 
fore, is well begun at the time of cutting on the desert 


leaned before it 
is being scrubbed 

send ond dirt 
that desert wind and rain have embedded in its surface. 


Fairly large sections of o saguaro cactus are light 
anough to be carried shoulderwise to the workshop. 
Extra distances ond heavier-than-ordinary loads are 
negoticted with the help of desert-trained burros. 


jaro that Wood is toting home in 
‘ove been fashioned into a table 


the simpl 


ring, shown under way, is 
completed, the lamp is proctically ready for sale. 


When the movie-makers 
call for speedboats, 
kayaks, dugouts, or 
longboats, Skipper 
Benton Roberts can 
deliver the boats. 


A "task force” of English longboats, supplied by 
Benton Roberts, pulls up alongside o set represent- 
ing an ancient British soiling Roberts often 
supplies hundreds of marine props for a single pro- 
duction, all accurate copies from particular periods, 


Skipper Roberts takes to the oars (right) to test o 
longboat on his private lake before shipping it of 
toa movie studio. Boats and trappings from his shop 
have appeared in more than 1,300 motion pictures. 


KIPPER of the world’s largest private 

fleet is Benton Roberts, whose boats roam 
the seven seas yet seldom leave the land- 
locked waters of a few California lakes. 
Robert is master of 100 ships, a fleet he 
has been building for 14 years. When a 
Hollywood studio wants a kayak or a yacht, 
Roberts can send one around. He can also 
supply an authentic Barbadoes dugout, 
birchbark canoes, English and French long- 
boats, sailing yachts, and magnificent ma- 
hégany speedboats. He accepts the most 
improbable demands from movie-makers 
without batting an eye, and can create, al- 
most overnight, any small craft required for 


106 


By 
ANDREW R. BOONE 


a picture, 
tiny Lake Machado, near Wilmington, Calif., 
are crammed with tens of thousands of such 
working props as compass binnacles, belay- 
ing pins, figureheads, Japanese steering 
wheels, and iron capstans. This master of 
craftsmanship, a former studio carpenter, 
has supplied boats and their trappings for 
more than 1,300 pictures. 

Roberts is constantly on the lookout for 
types of boats he doesn't possess. Not long 
ago he found an old-fashioned, 50-passenger 
wooden lifeboat aboard a coastal tramp 
steamer. He loaded it on his trailer, and 
wheeled it 150 miles down, the California 


In addition, his shops alongside 


POPULAR SCIENCE 


OF HOLLYWOOD'S NAVY 


coast to his shops. Here he calked the seams, 
lowered the boat into the water, and prompt- 
ly rented it for two months at $50 a week. 
‘That's the way he handles all his props. He 
sells nothing. Charges range from 25 cents a 
week for a life preserver to $45 a day for a 
speedboat. An 800-pound tug fender rents 
for $50 a week. 

Before the war, Roberts usually delivered 
his boats to selected spots along the seacoast. 
But during the war Army and Navy censor- 
ship clamped down on real coastal scenes, 
and the movie-makers began filming deep- 
sea and port settings on their own lots—in 
tank lakes. It was to the tank lake on the 
‘Metro-Goldwyn-Mayer lot that Roberts de- 
livered 34 boats, from dories to fishing 
schooners, for “Mrs. Miniver." The craft 
‘acted" for one day only, and Roberts sup- 
plied them during a single 24-hour period. 

‘The Hollywood skipper not only converts 
types, but makes them do tricks when neces- 
sary. In one picture, Leo Carrillo was con- 
sidering the purchase of a speedster from 
Frank Morgan. “If the motor she go, I buy 
heem,” read Carrillo’s line. The director 
wanted the boat to start, then capsize im- 
mediately, but the propeller had to be shown 
churning. Roberts rigged an air motor and 
tripped one valve to cause the boat to ove! 
turn and then another to keep the propeller 
spinning. He earned $250 for his ingenuity. 

Roberts is constantly studying pictures— 
stills from newsreels, books, and magazines. 
He keeps no inventory of his many items, but 
relies on an encyclopedic memory. “It's all 
between my ears,” he declares. “That sam- 
pan should be around here somewhere.” 


Per Be 


(eceabes by Roberts) ties up clongside prop subs ogoinst a both 


For this period picture, the master marine craftsman, 
wos colled upon to provide a canoe os strictly 
outhentic as the costumes thot the actors wor 


Roberts rebuilt this Italion 
baldachin (conopy), for . 
His fleet also hos du 


onde, from keel to 
= Bros. picture, 
, and speedboats, 


kay. 
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Auto doors assembled in nine 
seconds, other jobs done with 
dazzling speed and at reduced 
cost by “resistance” welding 


By TOM MAHONEY 


ALF a dozen assorted pieces of steel 
arrive by conveyor at a special ma- 
chine in an automobile body plant. A 
worker lays the pieces into a fixture, presses 
a button, and 56 copper-alloy fingers press 
automatically into the work. For a fraction 
of a second a heavy charge of electricity 
shoots through each. The jaws of the ma- 
chine open with a slight clang and hiss, and 
the work is lifted out. The pieces of steel 
are now an automobile door, assembled in 
nine seconds by the magic of resistance 
welding. 
Resistance welding is the fast, modern, 
scientific counterpart of man's oldest 
method of joining metals, hammering red- 
hot pieces together at a forge. Resistance 
to electricity at the surfaces to be joined 
supplies the heat and gives this form of 
welding its name. Manual or mechanical 
Pressure takes the place of hammering. 
The process was improved greatly during 
the war and is now speeding production and 
cutting costs in many civilian industries. 


SPOT WELDING 


Operator makes sam; 
of aluminum with aresistance-welding macl 
that uses the principle shown in the drawing. 
Dialed instrument tests machine's efficiency. 


wold of two 
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Industry Works Wonders | 


Resistance welding requires no extra 
metal, and the joining takes place when 
the metal ts plastic but not molten, at lower 
temperatures than in arc welding. Resis- 
tance welding is ideal for joining chromium- 
nickel stainless steels, for heat is applied 
only briefly and its adverse effects on metal 
minimized. Electronic tubes do most of the 
timing. Once controls have been adjusted 
for the work being handled, most resistance- 
welding machines could be run by girls in 
bobby socks. 

‘The simplest and most popular form of 
resistance welding is spot welding. The 
weld is made in a spot about a quarter- 
inch in diameter by clamping the flat sur- 
faces between two electrodes and passing 
a heavy current through them. In machines 
such as those that fabricate automobile 
doors, many spot welds are made simul- 
taneously.’ The work is usually brought to 
the machine but there are welding guns 
that can be moved around large assemblies. 
A variation of spot welding is projection 
welding, in which one of the surfaces has 
projections that are welded to the other. 

Where a pressure-tight joint is required, 
spot welds can be made to overlap by pass- 
ing the current through wheel-shaped elec- 
trodes and the process becomes seam weld- 
ing. Thousands of droppable fuel tanks for 
airplanes and five-gallon, all-purpose “blitz” 
cans were seam-welded during the war. 
‘The process is now important in the manu- 


By Welding 


facture of refrigerators, tubing, con- 
tainers, and similar products. 

Most spectacular form of resis- 
tance welding is flash welding, 
marked by showers of sparks. The 
pieces are clamped in electrodes, 
raised to the melting point by an arc 
between them, and then squeezed 
together. The melted surface is 
forced out and the adjacent plastic 
zones are forced together in a high- 
quality, forged weld. A similar 
variation is upset butt welding, in 
which the butt edges are forced to- 
gether before the current is applied. 
Large chains, links, motor frames, 
and similar products may be flash 
welded. 

A small spot welder may be 
bought for $75, while a giant flash 
welder that joins strips for pickling 
in a steel mill costs more than 
$250,000: Yet, impressive savings 
over other types of welding, as well 
as other methods of fabrication, are 
usual with resistance welding when 
the design is proper and mass pro- 
duction is required. 

At Northrop Aircraft, riveting 
costs about two cents a rivet and 
spot welding less than one half cent 
per spot. Spot welding effected a 
saving of $149 per unit in fabricating 
the tail boom of the P-61. Use of 


jance welding was used in mak- 
steel dia~ 


4 


FLASH WELDING 


A fireworks display of incandescent metal 
off as a technician di 
Soh bolt weldiog, Two of 
brass, alumi kel, or almost any 
other engineering elded edge- 
on, as the drawing illustrates. The process 
tales from one fo 20 seconds, depending 
upon the size of the pieces being welder 
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TLECTRIGAL-RESISTANGE. SPOT WELDON 
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resistance welding in filling the Inter- 
national Harvester war contract for 
armored half-tracks saved $240,000, it was 
estimated, in operator-training expense 
alone. Spot welding saved $225 per car in 
the fabrication of railroad boxcars. Seam 
welding does for one fifth of a cent the 
welding on a grease gun that formerly cost 
two cents by arc welding. A flash welder 
paid for itself in three months with savings 
in the cost of assembling “banjo” housings 
for rear axles of automobiles. 

Phenomenal production rates are possible 
with the process, Tack welding a steel 
drawer formerly took three persons 30 
minutes; with resistance welding, two per- 
sons do it in two minutes. Auto and truck 
wheel rims are welded five to 10 per minute. 
‘A special press-type welder produces a 
triple weld in metal radio tubes, joining the 
socket, filament assembly, and casing in a 
single operation. Production is 2,500 per 
hour. A multispot fixture makes 4,000 spot 
welds to assemble 1,000 separate stampings 
into 100 automobile radiator grille halves 
every hour! 

From 1886, when Dr. Elihu Thomson acci- 
dentally discovered the power of electricity 
to fuse metals, until World War II, all 
resistance-welding machines in commercial 
use in the United States were powered by 
alternating current stepped up to high am- 
perage by a conventional transformer. This 
was satisfactory as long as most of the 
metal handled was steel and most of the 
work was being done in industrial centers 
that had ample electric power. 

The war changed this picture. To meet 
airplane quotas, large-scale spot welding 
of aluminum was imperative, yet, because 
of its lower resistance, a spot weld in 
aluminum requires three to five times the 
current needed for the same weld in steel. 
‘The war also created a need for resistance 
welding in areas where an alternating- 
current machine would disturb the power 
supply so badly that lamps would flicker 
and clocks stop. 

“‘Stored-energy” machines were the an- 
swer. The first of these was brought to the 
United States in 1939 by Mario Sciaky, a 
French engineer. Sciaky and his four 
brothers had developed ‘a direct-current, 
spot-welding- machine with a power peak 


FEATS OF HEAT AND PRESSURE 


These drawings, reproduced by courtesy of 
the Allegheny Ludlum Steel Corporation, 
clearly ‘h 


ow the principal ways in which 
ted faa saitor of sosand by 
passage of heavy cur- 

fants of shearslty through i, and ores? 
presture are used to make resistance welds. 
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only one-tenth as high as that of the alter- 
nating type. With ignition tubes, it con- 
verted alternating current to direct current, 
stored this electromagnetically in a trans- 
former, and, when the charge became suffi- 
clent, discharged it into the weld. 

‘The Navy's Bureau of Aeronautics bought 
the first Sciaky machine. Forty more, im- 
ported from France, went to American air- 
plane manufacturers before France fell. 
Production of the machines then began in 
Chicago. 

‘The older U. S. machine makers speedily 
matched the Sciaky device with a machine 
in which direct current was stored in banks 
of condensers. A third solution was intro- 
duced in 1944: a stored-energy machine in 
which the current is stored at low voltage 
in storage batteries. This frees resistance 
welding from dependence on power lines. 
‘The whole equipment, including battery 
charger, is available on a rolling cart. 

Originally applied only to spot welding, 
stored-energy systems are now being 
adapted to seam welding. One large seam 
welder of this type has high-condenser ca- 
pacity with suitable charging and sequence- 
control arrangements for making either 
intermittent or continuous welds. 

Stored energy was probably the greatest 
single factor in increasing the number of 
spot-welding machines in the aircraft in- 
dustry from about 20 in 1939 to 6,000 at 
the end of the war, and placing some spot- 
and seam-welding in every war plant. Other 
developments helped, however. One was the 
adoption of standards for techniques and 
quality of spot welds. Another was the 
proper cleaning of material to be welded. 

When exposed to the air, aluminum 
quickly develops an oxide coating that 
makes it necessary to clean electrodes fre- 
quently and makes welding unreliable. 
Various methods were proposed for elimi- 
nating the coating. But Dr, Wendell Hess, 
at the famous welding-research laboratory 
of Rensselaer Polytechnic Institute at Troy, 
N. ¥., worked out a way to tell how effec- 
tive the cleaners were by measuring the 
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surface contact resistance of the metal. 

This hes resulted in valuable, low-cost, 
aluminum-cleaning solutions. Northrop Air- 
craft and the Kelite Co., for example, have 
developed an etch solution with a phos- 
phoric-acid base that has, made possible 
runs of 12,000 welds at Northrop without 
electrode cleaning. A run of more than 
300 welds without cleaning was considered 
remarkable as late as 1943. 

A process for spot-welding light gages 
of armor plate and other hardenable steels 
was an important war development worked 
out by Dr. Hess and his R.P.I. associates 
with engineers of the Progressive Welder 
Co. of Detroit. This process does for the 
weld in a matter of seconds everything that 
the old-fashioned blacksmith could do for 
metal. While the physical pressure is 
varied, the weld goes through the stages 
of preheat, welding, cooling, grain-refining 
heat, cooling, and finally a tempering heat. 
The result is a truly forged weld, and the 
sequence can be varied for almost any steel. 

Resistance-welding electrodes, which may 
be required to deliver pressures of as much 
as 30,000 pounds and to carry currents of 
75,000 amperes per square inch, have been 
improved. Copper alloys of good conduc- 
tivity and higher strength are available. 
During the war, tungsten carbide electrodes 
were developed for the electroforging of 
machine-gun parts. 

Many dissimilar metals are being joined 
by resistance welding. R. T. Gillette, of 
General Electric, has patented a process 
for the resistance butt-welding of copper to 
aluminum that is used in fabricating elec- 
trical equipment. Lead is being spot-welded 
to steel to provide protective linings for 
X-ray equipment. During the war, millions 
of aircraft spark-plug electrodes were pro- 
duced by welding a tungsten tip to a nickel 
spindle. Aluminum can be spot-welded, with 
fair results, to magnesium alloys, zinc, tin 
plate, phosphor bronze, and brass. 

Some of its practitioners boast that it is 
now possible to join any metal, similar or 
dissimilar, by resistance welding. 


HOW “STORED ENERGY” WELDING MACHINE WORKS 
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BIRTH OF CLOUDS. Moving light behind this three-dimensional model gives the illusion of warm, 
moist air rising to @ height where it cools, forming cumulus clouds. The effect of oir currents on airplane 
light is depicted by model planes; the dotted lines show courses planes follow under certain conditions. 


WEATHER MODELS 


Three-dimensional creations show what makes weather. 


ORKING models that show what weather 
Witeimade of have been built. by ‘Erie 
loane, a flying artist whose work often ap- 
pears in PoPUuLAR SCIENCE MONTHLY. He and 
an associate have converted a squash court 
into “Airology Laboratories” where they make 
three-dimensional displays from clay, wood, 
and plastics to aid instruction in meteorology. 
The Navy already has ordered the models for 
preflight schools, and work on aerology ex- 
hibits has been started at the American Mu- 
seum of Natural History. 

‘The student gets a sort of eagle’s-eye view 
of a large section of the atmosphere. Clouds 
are made of colored raw silk, and air currents 
are indicated by arrow-pointed wires. Warm, 
rising air is shown in red, and cold, descend- 
ing air in blue. Moving lights concealed in 
the background give an illusion of movement. 


ERIC SLOANE, noted cloud artist, puts fin- 


jing touches on one of original weather models. 
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A COLD FRONT. This Sloane model graphically tells airmen what o cold front is and how to recog: 
nize it in the sky. Also, it gives students of meteorology view that could hardly be obtained in any other 
way. Red and blue arrow-pointed wires show clearly the way warm and cold air masses are moving 


A HURRICANE. Five-foot model shows how a tropicol hurricane would look from high above it and 
many miles away. The graph shows barometric pressures; wind velocities and directions are indicated at the 
bottom. The calm "eye" in center of the storm is created by the centrifugal force of the rapidly revolving air. 


A FIREPLACE SCREEN of meta! draw cur- 
tains that are not harmed by hot fires, and 
never get too hot to handle (below), has 
been designed by James F. Shannon, Belle 
vue, Wash. Two upright supporting mem- 
bers fixed within the combustion chamber 
of a fireplace hold collapsible metal screens 
in such a way that they may be moved 
toward and away from the fireplace. Such 
screens may be made of metal mesh or 
other flexible material and are so supported 
on the collapsible framework that they may 
be moved to either side at will, to prevent 
discoloration and warping of the mesh. 


NEW IDEAS FROM 


SEEING AT NIGHT or in the dark is aided 
by the device at the left, invented by David 
Gordon of Bridgeport, Conn. Looking into 
the instrument with one eye, the observer 
sees a spot of light that is controlled as to 
size and intensity. This gives the appear- 
ance to the other eye that the light is pro- 
jected or flashed on the scene observed. 
As shown in the drawing, the sky becomes 
lighter while the objects, which are origi- 
nally darker in color, remain black. The 
instrument is regulated by a rheostat con- 
trolled by batteries, and contains a bulb 
that gives off light to a ground glass and 
a hole in a film. 


DRIVING FRAME~, 


PAWL-*4 


SPRING 
ARM 


FLUID RUNS THIS CLOCK, and its in- 
ventor, Patrick McAuliffe, of New York 
City, claims it will operate with precision 
though it uses only the basic elements nec- 
essary in a liquid timepiece. Water or any 
other desirable liquid runs off from the 
supply tank through a conduit having a 
discharge opening from which the fluid can 
drop. The drops fall on the panlike end 
of a spring arm that is attached to a drive 
arm. This drive means has a frame with 
a pair of opposite pivotal pawls and a 
ratchet wheel on the shaft located within 
the confines of the frame and with which 
the pawis engage. The weight of the liquid 
trips the pawls, moving the clock hands. 
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A SOLDIER'S GIFT TO WOMEN is this 
cordless electric flatiron, the bright idea of 
Lawrence F. Black, U, 8. Army. The iron 
is heated inductively when set on a base 
containing a coil connected to the 
supply of electricity. Copper rings inside 
the sole plate of the flatiron are inductively 
energized by the primary coil as long as the 
iron rests on its base. In this way, heat is 
distributed uniformly to the ironing surface, 
and the housewife can move her flatiron as 
far as she likes in any direction without 
being limited by a cord. The instant she 
lifts the iron from its base, an automatic 
pressure switch cuts off the current. 


CUTTER 


A CAR WITH TWO TOPS, one of which 
could swing back to form a trailer, is a 
possibility based on an idea of Thomas J. 
Collings, of New York, N. Y. Mr. Collings 
proposes that a hinged top with a single 
wheel in the center be built on small, light 
cars. He suggests that the shell-shaped 
top be made of plastic or of exceptionally 
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TOOL-OF-ALL-TRADES is claimed to be a 
potential master of more than one by its in- 
ventor, Herman Folkers, of Omaha, Neb. 
It is a combination claw hammer, cutter, 
rule, square, and wrench. Its half-round 
handles pivot in a metal jaw under the ham- 
mer head, which parts in the middie with a 
cutting blade on each side. The 
saw-toothed below the pivot bolt. A plate 
fastened at right angles to one handle at 
its business end forms part of a square 
when the handles are open; when they 
are closed, it holds them parallel but 
slightly apart, enabling the user to grip 
them firmly. Metal rules are fastened to 
the inner, flat surfaces of the handles. 


light metal, and he points out that because 
of its wide hinge the top, when used as a 
trailer, would be firmly balanced on its 
single wheel. In climates where sunshine 
can be depended upon, one top might suf- 
fice; it seems safer, however, to have two: 
the fixed top to keep out the rain while the 
hinged one carries the family’s freight. 


= SINGLE WHEEL 


The homespun but attractive lines of a crockery 
bean pot make it just the thing for a table lamp. 
After wiring, this one wos further enhanced by 
the application of Pennsylvania Dutch decals. 


Three Projects of the Month 
for Craftwork Hobbyists 


Now that you have your set of castings 
in a prepared kit, how are you going to turn 
it into that model steam engine on which 
you have long had your heart fixed? While 
all such kits include blueprints, the begin- 
ner is likely to find many of the steps puz- 
zling. Starting on page 178 is a detailed 
description of how to machine and build the 
little vertical slide-valve steam engine 
shown at the left. It is accompanied by a 
series of photographs especially selected to 
make clear the key construction steps. 

In a different vein, but equally appealing, 
are the two projects shown below—a table 
lamp made from an ordinary bean pot and 
an ornamental pheasant -pin carved from 
wood. How the lamp is made is told on 
page 155; the pin is described on page 150, 


Built from castings obtained in kit form, the tiny 
jam engine shown at left is less than 41/2" from 
its base to the top of its cylinder head. It is a 


performer for its size, a consistently 


powerful 
ond a fine little showpiece as well, 


good runne: 


Ordinary soft pine can be used in carving out #! 
decorative pin to be worn on lapel or sweater. The 
wood works easily under o knife, and the completed 
pheasant is finished in natural color with enamels. 


Homebuilt Vacation Trailer Has Sleeping and Storage Space 


But the Wanderbug 
trailer, shown here, has what it takes— 
light weight, road appeal, plenty of sleep- 
ing and storage space, and all the fixings 
for a month away from sidewalks and shops. 


Tue call of the open road has sounded 
pretty faint and hoarse these last few 
years, but now, at last, there's a peacetime 
summer on the way 

And that’s not all. Millions of vacation- 
hungry Americans are also getting under 
way—making plans, charting routes, ready 
ing equipment. 

In case you've forgotten what it’s like, 
vacationing by car takes more than-an un- 


limited gas supply. 


You can't buy the Wanderbug, but you 
can build it from scratch at surprisingly 
low cost. Drawings and instructions begin 
this month on page 146. Start work now 
for a happy summer on the road. 


Leticia ate | 


NEW TOOLS 


Bench-Operated Unit 
Tests Metal Hardness 


‘THE compact unit shown at the right 
permits the small shop, laboratory, or 
school to test metals for hardness. Re- 
quiring little room on any workbench, 
it is manually operated and tests by 
the multiple-beam and dead-weight 
principle. Accurately calibrated for 
weight loads from 500 to 3,000 kilo- 
grams (1,100 to 6,600 pounds), an 
integral hydraulic unit in the mecha- 
nism prevents shock to the test speci- 
men as the load is applied. 

‘The new tester is furnished with a 
flat anvil for holding a flat-surfaced 
test piece, as well as a V-anvil for tak- 
ing care of round samples. 


Device Speeds Check-Up 
of Crankshaft Bearings 


THE checking of crankshaft bearings 
speeded up when the Roto-Checker at the 
left is used. The crankshaft is placed on 
four rotating disks, and an indicator for 
each bearing, if desired, is brought into 
position. The crankshaft then is revolved, 
and the slightest deviation from trueness 1s 
defined. The disks, borne on a base 42 or 64 
inches long, roll on supersensitive ball bear- 
ings. Larger checkers are planned to meet 
special requirements. 


Come-Apart Screwdriver 
Will Take Any Size Screw 


THE Day Tool Driver and blades (below) 
offer a simple, effective means of having 
any size screwdriver immediately available 
to fit the job at hand. The tool is made in 
two sizes: a plastic handle with locking nut 
and four blades ranging from 8 to 14 inches 
in length and one with four blades ranging 
from 1% to 5% inches. 


—— 


is 


# = Valve Prevents Gas Explosion 


i A CUT-OFF valve, made of Vinylite plastic, 
bs is specially formulated to spread, break, or 
q deform at 140 degrees F., causing the valve 
a stem in the device to stop the flow of gas 


in case of fire. 
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GI TAXIDERMISTS 


Science-minded soldiers spent off-duty time collecting 
rare species of wild life on tropical New Caledonia. 


HOUSANDS of unusual 

specimens of bird, insect, 
and marine life are on exhibit 
today in a number of U. S. 
colleges, universities, and 
museums because a few GIs 
practiced taxidermy in the 
jungles of New Caledonia, 
a zoological wonderland just 
inside the tropics, 1,000 miles 
northeast of Australia. The 
young scientists, all zoolo- 
gists in civilian days, impro- 
vised nets, traps, and fishing 
tackle, doctored rifle shells, 
and concocted preserving 
solutions in doing the ex- 
traordinary research work 
that would have cost some 
museum thousands of dollars, 
but cost nothing as a by: 
product of war. Their “catch” 
included mud skippers, tree- 
going fish; frog mouths 
night-feeding birds with 
cavernous bills; the rare wood 
rail; the fruit bat, an edible, 
three-pound bat with a four- 
foot wing spread; insects that 
thrived in the fog-drenched 
mountains; brilliant pint- 
sized parakeets, a species 
last captured in the early 
1800's, and many hundreds 
of specimens of marine life. 
All this was done in their 
spare time from their regular 
Army assignments. 


A portable table was the jungle 
‘operating room" for four sol 

scientists studying wild life on 
Coledonia. Here, Pfc. Warner 
prepores fo stuff 2 rare tropical 
rd before shipping it to the U.S. 


Worner examines a bird winged 
by the four Gl-scientists whose 
hunting grounds ranged from the 
depths of the sea to 5,000-foot 
“cloud mountains." Scientificall 
New Caledonia was almost un- 
explored; some species of wild 
life collected by the group are 
the first token in over 100 years. 


Trainees at Ford Plant Learn to Measure on a Big Scale 


These scale models of protractor, slide rule, and 
(right) micrometer are 20 times larger than normal. 


INSTRUCTION in the use of calculating by the use of ove scale mode 
and measuring instruments has been simpli- giant instruments are ideal for cla: 
fied in the Ford Motor Co.'s training division one can read the settings 30 feet away. 


Most Powerful Diesel Locomotive _ 
Develops 3,000 Horsepower _~- 


Ba Se wag AB 


THE most powerful Diesel-electric loco- 
motive in the world, generating 3,000 
horsepower, has been put into heavy fast- 
freight service on the Seaboard Air Line 
Railway. Two Diesels, each having eight 
cylinders in line, give the giant locomo- 
tive a third more power than any other 
prime mover of this kind. Capable of 120 
miles an hour, the “Rail Master,” as it is 
called, will be held to 85 m.p.h. top speed 
on the Seaboard. It was built in a record 
four months by the Baldwin Locomotive 
Works, is nearly 92 feet long, weighs 288% 
tons, including 3,800 gallons of fuel and 

1,000-hp. engines, their power boosted con- lubricating oil, and 600 gallons of engine- 
siderably by turbosuperchargers, run the Diesel. cooling water. 
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Sandless Glass specas up Lenses 


IT BENDS LIGHT BETTER AND WITH LESS DISPERSION 


By GOLD V. SANDERS 


OR 40 centuries, the human race has 
made all of its glass from sand, whether 
for windows, table use, ornaments, or optics 
Improved ways of making 
invented step by step, but always the pri 
cipal ingredient has been sand. Even the 
remarkable optical glass achieved in the 'S0s 
by the Germans, Schott and Abbe, on which 
all subsequent optical advances have been 
based, was made of sand mixed with barium. 
Now comes a new chapter in the long 
history of glass making. 
research has created opti 
sand at all. Rar 
num, tantalum, and tungsten—are the new 
ingredients. Since they are all very heavy, 
this glass is so heavy it can be distinguished 
by heft. Extremely dense, it has a high 
degree of power to bend light. But what is 
more important, it combines this “high re- 
fractive with a low dispersion 
(spread) of the colored rays t 1 
white light. Normally, 
dispersion increases in rough prop 
refractive index. This is simply 
the more bending power glass has, the more 
variation or spread it causes between the red 
and the violet ends of the spectrum 
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It is important in photography to bring 
the light rays of all colors t 

focus at the plane of the fil 

light consists of these colors. 

different wave lengths (c dis- 
persed by the lens, the is to ac- 
complish this It standar¢ 
technique for doing pairing positive 
and negative lens el made of glass 


having < 
Because 


rent 
of it 
makes possible a lens sur 
ture for a given f 
pher will understan 


eal length 


means better 


lenses. For the cur lens surface 
causes what is calle tion.” 
Light rays strik € forn 
@ sharper angle e than 
near the cente rginal 

nerefore 


focus (converge) nearer the lens than rays 

ing through the center. The flatter the 
, the less difference in angle from center 
to perimeter—and the more nearly all rays 
will converge at the same point 

The principal application of the new glass 
will be in what the photographers call “fast” 
lenses, such as those having a relative aper- 
ture (speed) of f/4.5 and larger. The profes- 
sional and advanced amateur can expect 
shortly to have lenses in the popular five- 
and six-inch focal lengths with a maximum 
aperture of around f/2. The corrections of 
these lenses will be even better than those 
of present lenses of less speed. No lens, of 
course, is ever completely corrected for all 
errors. 

Lenses of the new glass will be of greatest 
value in color photography. The faster speed 
will enable the photographer to take color 
pictures under conditions now regarded as 

practicable with the relatively slow color 
films available. The improved correction of 
lenses will give almost equal exposure to the 
center and edges of the picture. This 


more important in the case of color because 
color film has less margin for error in ex- 
posure than black and white film, 

‘The earliest of these highly efficient new 


optical glasses was perfected in the East- 
man research laboratories shortly before the 
war, and so found first widespread use in 
lenses for aerial cameras, telescopes, gun- 
sights, and other military optics. An original 
production of a mere 300 pounds a month was 
rapidly stepped up to 6,000 pounds a month, 
so great was the demand of the 

The efficiency of optical glass is a matter 
act measurement. As soon melt 
s has been produc 
its index and 
instruments, These two 
figures place it in a precise spot on a stand- 


services, 


m value with 


rd optical chart, along with every in 
portant type of optical glass previously 
created. Any optical scientist will rub his 


eyes when he sees how far Kodak glasses 
have stepped intc heret has been 

optical no 1 nd. The six new 
rare-element glasses developed by Eastman 
range from 1.69 to 1.85 refractive index, 
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DISPERSION 
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‘CROWN GLASS yeutow \ 


ANGLE OF 
DEVIATION 


WHITE LIGHT 


lors, ds 
p) bends light os 

with wider disper- 

(bottom) disperses light 

nto more than Kodok glass does, but bends it less. 


and from 40 to 56 “V value”. 
tion of dispersion property. 
The new Kodak glasses are neither the 
highest among optical glasses in refractive 
index nor the lowest in dispersion, but they 
rank extremely high in both respects at once. 
The Germans made a similarly notable 
advance with their Jena glass in 1886. 
‘Thereafter, for several years, there was 
rapid progress in the design of more efficient 
lenses everywhere. This eventually came to 
a halt when the potential powers of the 
glass were used completely by the designers. 
The Eastman achievement starts the 
optical industry afresh with a whole new 
line of glasses. Besides six kinds thus far 
announced, several others are coming. All 
of them are made from the oxides of lan- 
thanum, tantalum, and tungsten in varying 


the designa- 


gloss bends light, o ruler 
tan angle through two 
blocks of it appears broken. Kodak 
gloss, bottom block, bends light 
more than the barium crown glass. 


AIR GLASS A light waye (lft) is slowed up when 


posses from air into gloss, wl 
but regains its usval 5 
tering the atmospher: 


SPHERICAL 
~_ ABERRATION 


OLD-TYPE GLASS 


KODAK GLASS 


Lens of old-type gloss has great 
curvature (top) for equal refractive 
power of new glass (bottom). Great- 
er curvature causes spherical aberra- 
tion because rays passing through 
near edges are bent at sharper angle 
ond focus, or converge, nearer lens 
than roys passing neor the center 


When light enters glass at an angle, 
or strikes @ lens’s curving surface, 
one edge of each wave is slowed 
down ahead of the other. The entire 
wave is deflected down and contin- 
ves in that direction until it emerge: 
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melt 


its refracti 


proportions. 
used are boric acid and barium oxide. 


The only common ingredients 


‘The new glass was the work of years. To 
obtain raw materials in a pure enough form 
for making optical glass was a problem. 
Even the purest at first available were con- 
taminated with many undesirable chemicals. 
For example, 50 parts per million of iron 
oxide were common in some, but for water- 
white glass this had to be reduced to more 
than two parts per million. A year was 
spent working out purification methods. 
Melting the new mix also presented a 
problem. It could not be done in any type 
of ceramic pot--the pot itself would dis- 
solve first. A crucible of pure platinum was 
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The making of Kodak 
I glass begins with 


, above) for plo 
num crucible, $4,000 lin- 
er of which is shown in 
center. At right, obov 

Ingredients are poured 
into preheated cru 


After being melted in 
electric furnace, the new 
gloss is cost in slabs 
‘ond test-somple prisms 


lighted, ore inspecte: 
forimperfections right). 


Slobs of the Kodak gloss 
to rectangles 


ing scribed, then tappe: 
hommer 
Somple prism from each 

then placed in 
apporatus thot measures 


light-dispersi 


= property 
with great exactitude, 


dg 


by be 


(left). 
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the answer. Each of these crucibles holds 
10 pounds and costs about $4,000. 

The rare-earth elements are far more 
costly than the ingredients used in even the 
best of optical glass formerly. The old in- 
gredients were sand, which costs about a 
cent a pound, and barium, which costs about 
50 cents. Against this, tantalum runs about 
$20 a pound, and the other ingredients are 
almost as costly. 

Lenses made of Kodak glass are not cor- 
respondingly expensive, and the improved 
material means better lenses to broaden the 
scope of photography, and to increase the 
efficiency of telescopes, microscopes and 
other scientific instruments. 
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ONE for good are the Navy's famed 

“Red Lead Rows,” where the ships 
taken out of service after World War I 
floated idly until they were recalled to duty. 
Replacing them are sleek, light-gray vessels 
now lined up in ports on both the Pacific and 
Atlantic coasts. 

Superficially, the change from red to gray 
appears to be the chief difference between 
the reserve ships of the two wars, but, ac- 
tually, the vessels of today will be able to 
sail in a fraction of the time it took to 
service World War I ships. The Navy has 
perfected a process of dehumidification by 
which 2,080 ships, 400 of them combat 
vessels and the remainder auxiliary and 


Below decks, a machine like this will ke 
mosphere dry to prevent corrosion a! 


SS 


idification," to keep idle ships in top condition. 


other craft—in all, one fifth of the Navy's 
wartime strength——will be maintained in 
inactive status. Yet, the craft can be put 
to sea in 10 days in any emergency. 

Moisture, cause of corrosion, is the worst 
foe of inactive equipment, and the higher 
the humidity, the faster the corrosion. In 
the old “Red Lead Rows,” parts were packed 
in heavy grease, especially those of ordnance 
equipment. This protected them, but it also 
concealed the pieces so that their true con- 
dition was not apparent until the coating 
had been removed. The thick grease had to 
be cleaned off before the equipment could 
be used. Dehumidification will eliminate 
most of this. 

Dehumidification work on the reserve 
fleet is handled in two divisions. One in- 
volves the sealing up and drying out of the 
ship’s compartments and turrets. The 
second includes the covering and sealing of 


On deck, oll exposed eq 
then bound with tape to hold a rubberlike casing. 


equipment on the weather deck and in 
other exposed areas. 

In preparation for dehumidifying the com- 
partments, all vents are calked and covered 
with plates that are tack-welded so that 
they may be removed easily. Hatches are 
specially lined to protect their rubber gas- 
kets. Even the smokestacks are sealed. In 
some cases, where compartments are di- 
vided, pipe lines are installed to provide a 
continuous flow of air throughout the en- 
closed portions of the ship. 

Large-caliber guns, which have turrets, 
usually are connected with the compart- 
ments so as to keep dry at all times the air 
circulating over their working parts. 

A dehumidification machine, which has 
large, twin-cone filters, is installed, and the 
air is circulated through the filters to keep 
the interior atmosphere of the ship within 
a humidity range of 25 to 30 percent. (A 
range of 50 to 70 percent humidity is con- 
sidered desirable for ordinary air condi- 
tioning of a home or theater.) The filters, 
made of copper, are about four feet high and 
two feet in diameter. This dehumidifying 
gear is installed as permanent equipment on 
the ship as long as it remains in the inactive 
fleet. Cost of operation is estimated at only 
a few cents a day. 

To cover the open-type guns and other 
exposed equipment on the weather deck, the 
Navy has perfected moisture-tight cover- 
ings made of strippable film, a rubberlike 
plastic. This protection against the ravages 
of rust and moisture (see photographs at 
right and below) can be ripped off in a 
matter of minutes, and the equipment will 
be found ready for action. 

Inside the tough, opaque covering is 
placed a dehumidifying agent, such &s silica 
gel, to insure continued low humidity. 
‘Through a window cut in the casing and 
then sealed, maintenance men can keep a 
constant check on an instrument inside that 
registers the humidity. 

‘The Navy Bureau of Ordnance later may 
cover exposed antiaircraft guns with pre- 
fabricated sheet-metal protective structures 
much like the “cans” the Army uses to 
hermetically seal its big weapons in storage 
(PSM, Oct. '45, p. 78). 


Over this cosing is sprayed @ hot plastic paint. In- 
ide humidity is checked through the tiny window. 


Scotch tape forms o lattice-work support for a 
plastic hood that will protect this gun director. 
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begins as liquid plostic tokes hold 


roping vj 
Damaging moisture cannot get in. 


on the tape. 


eer ae 


packoged and protected from all 
fough cover can be quickly stripped off. 


Simplest Jet Works 


simplest power plant ever built, bas- 
ean nothing more than a blowtorch, has 
been invented by the Polish rocket expert, 
Zygmunt Fonberg (left-hand figure in the 
accompanying photograph)—and it works. 


Photos by W. W. MORRIS 
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ich _athodyd 
‘ction engine is fueled with 
clcohol through the plu; 
the top ofits hollow jacket. 
Stem of burner 


f2) 


Alcohol-soaked cotton hos 
been inserted in the small 
end of the cone and ignit- 
1d, cousing the fuel in the 
jecket to bell and sending 
vapor, which also is 
nited, out rear end of con 


As burning vapor flares from 
the rear and wider end of the 
four inches in diometer, 
of flaming cotton that 
started the engine is removed 
ond air is drawn 
end of the cone. Thi 
creases until o true 
comes roaring out the rear. 
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Athodyd units might be mounted on the tips of 
ightplane propellers, as inthe drawing at righ, or 

10 tips of helicopter blades, delivering power 
enough to spin them ot high speed, and doing 
oway with the necessity for any other power plant. 


‘This elementary reaction engine is called an 
athodyd—a contraction of aerothermedy- 
namical-duct. It consists of a divergent duct 
within a hollow, streamlined fuel jacket 
fitted with an injector burner. 

‘The original idea for the athodyd was 
suggested in 1913 by a French engineer, 
Lorin, who proposed a simple barrel-like 
unit without ends, into which fuel was in- 
troduced through a ring of jet nozzles with- 
in and ignited. This device was not actually 
tested until December 1944, when Lorin’s 
ideas were translated into a model and tried 
out in the General Electric wind tunnel at 
Lynn, Mass. Here it was found that the en- 
gine would develop a speed of more than 
300 miles an hour, provided it was started 
at about 290 miles an hour. That made the 
unit of dubious value at the current stage 
of development. 

Now comes the athodyd that disproves 
the rule. This rugged individualist of the re- 
action-jet family is at present a crude, weld- 
ed model of things to come. But it knocks 
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into a cocked hat the statement: “a com- 
Pressorless jet, like the athodyd, is not self- 
starting.” This athodyd not only starts from 
a standstill but does it any number of times 
under any known conditions. 

‘The model is a nine-inch engine only four 
inches in diameter, mounted on a five-foot 
length of gas pipe and counterbalanced by 
a section of pipe joint. Nevertheless, it de- 
velops a speed of about 60 miles an hour 
and requires a 75-pound sandbag to hold its 
mount stationary while it is whirling. 

Fonberg, the inventor, and Benjamin Shu- 
pack, his associate in the development of 
this athodyd, say that the engine is a poten- 
tial power plant for aircraft. It is jet power 
in its simplest form, as the numbered photo- 
graphs demonstrate; easy to build, safe to 
run, economical and simple to operate. But 
it needs considerable development before be- 
coming a practical, usable power plant. Al- 
though purely experimental at present, the 
Fonberg athodyd is another step toward the 
perfect aircraft engine of tomorrow. 


14) 


A fiery ring marks the path 
‘of the athodyd as it whirls 
at top speed on the end of 
the five-foot pipe to which 
it is clomped. The push of 
the jet through the recr_ of 

is the unit for- 
its thrust is 
equaled by cir resistance. 
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Lines Carrying 500,000 Volts 
Will Test Power Transmission 


‘Two transmission lines, each a mile and 
a half long and capable of carrying 500,000 
volts, will be constructed near Brilliant, 
Ohio, for tests next summer of the feasi- 
bility of transmitting electric power longer 
distances at greater voltages than ever were 
attempted before. A 287,000-volt line, the 
highest now in use, transmits power approxi- 
mately 250 miles. Tests by the American 
Gas & Service Corp. will determine how 
much farther and at what cost electric power 
can be transmitted on 500,000-volt lines. 
‘The Westinghouse Electric Corp. is build- 
ing three single-phase, high-voltage trans- 
formers, each 37 feet high; huge lightning 
arresters of the same height, and intricate 
metering equipment for the experiment. The 
lightning arresters, one of which is shown 
above, will have special grading rings to 
equalize voltage stresses along lengthy 
‘‘chains” of insulators. The metering equip- 
ment will measure line voltages and seepage 
of power and is expected to be the most ac- 
curate of its kind. It will be able to pass 
large currents but measure low power. 
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New Gunsight Projects Bull's-Eye 


WHEN a hunter looks through the new 
Nydar sight for shotguns, made by the 
Swain Nelson Co., Glenview, IIL, he sees a 
bull’s-eye pattern in the sky. He simply 
centers his target in the ring he sees. 


Tur, tide anywhere in the world on 
any date can be predicted by a rare 
$20,000 instrument, weighing a ton, 
which an English firm has built for the 
Soviets. Once controls are set accord- 
ing to variations in the attraction of 
sun and moon, and tide constants at a 
given port, the instrument gives its 
answer in an hour or two. 
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By RICHARD B. LEWIS 
Lt, Comdr., USNR 


JEOPLE who have lost the use of one 

hand can now learn to type with satis- 
factory speed and efficiency. For this they 
are indebted initially to Col. Robert S. Al- 
len, prewar columnist-partner of Drew 
Pearson, who determined not to let the loss 
of an arm in battle stop him from resuming 
his career as a newspaperman. But the man 
to whom they owe the most is Commander 
August Dvorak, USNR. 

Discouraged by his failure to master the 
standard typewriter with one hand, Colonel 
Allen turned to Commander Dvorak for 
help. In 10 years of exhaustive research in 
typing for the Carnegie Foundation for the 
Advancement of Teaching, Dvorak, then a 
professor at the University of Washington, 
and his associates had developed a simpli- 
fied keyboard for two hands. Tests proved 
that normal typists could relearn to type 
on the simplified keyboard in 83 hours—and 
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double speed records they had made on 
standard typewriters. Commander Dvorak 
believed a special keyboard might make 
similar gains possible for one-handed typists. 

He used the same methods of study that 
had produced his original simplified key- 
board: taking slow-motion pictures of finger 
action, analyzing the causes of typing errors, 
noting the frequency with which various 
letters and combinations of letters are used. 

It was soon evident that, for a one-handed 
typist, the standard keyboard must be com- 
pletely revised on the basis of letter fre- 
quency. and normal reaches. Commander 
Dvorak also found that a keyboard for the 
right hand would differ from one for the 
left; so he developed two, one for each hand. 

Hardly had the ink dried on Commander 
Dvorak’s drawing of a typewriter keyboard 
for left hand than Colonel Allen had a ma- 
chine converted to this new arrangement of 
characters. In four weeks he was typing at 
a rate of 25 words a minute, about as good 
as high school students average after a 
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year’s instruction on standard typewriters, 
far better than any one-handed typist had 
been able to do on a standard keyboard. 

There are still four rows of keys on the 
new keyboard, but the keys used in 99 per- 
cent of all ordinary typing are concentrated 
in the center. That is the secret of its suc- 
cess. Painstaking calculations have deter- 
mined the frequency with which individual 
Keys and sequences of letters are used in 
most writing. As a result, one finger seldom 
strikes several keys in succession and the 
fingers share the work in a natural order. 

Any standard typewriter can be converted 
to the new keyboard for ome hand, either 
right or left, and new typewriters, with the 
keyboards installed, can be obtained. The 
U.S. Navy has ordered some for the pur- 
pose of teaching typing at the Philadelphia 
Naval Hospital to amputees who are inter- 
ested. If this program proves successful, a 
similar one will be established at all Naval 
Rehabilitation Centers. 

Devices have been developed for both 
manually and electrically operated type- 
writers (see page 133) to make it easier for 
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one-handed typists to operate the capital 
shift and lock on the new keyboards. 

Exercises for practice have been prepared 
that enable a one-handed typist to type a 
limited number of words and sentences after 
the first 30 minutes of practice. After the 
typist has done the 24 key-position exer- 
cises, he knows the keyboard well enough 
to type effectively; from that point on, his 
speed depends on the extent of his practice. 

If you want to see what it is like to use 
the new keyboard for one hand, write the 
following sentence on your standard type- 
writer with the right hand alone: “As we 
look at the one-hand typewriter our hopes 
increase.” Now, rest the fingers of your 
right hand on G H J K; this is where the 
“home position,” so necessary to touch typ- 
ing, is located on the keyboard for right 
hand. Type this: “Fu mg 6tt; fj jhg tng 
hfnk jo9gmybjgy tiy ht9gu bnlygfugr” 

Although the writing makes no sense on 
your standard keyboard you have actually 
written the above sentence on the proper 
key positions of the new keyboard for right 
hand. See the difference? 
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COMMANDER Lewis, author 
of the accompanying or- 
ticle, hos constructed o 
simple apparatus to oper- 
ate the carriage return and 
shift key on both manual 
(left) ond electric type- 
writers (below ond right). 
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One foot works both = By mecns of the efficient 

pedals on the manual —— device diagrammed at 

typewriter, Right-hand m left, two pedals oper- 

pedal, one geor \ \ ate the carriage re- 
f 


and pulley, operates \ : turn button ond shift 
carriage return. Lef key on an electric type- 
pedal, by string writer. In this case, op- 

\ erator uses both feet. 
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ARed Cross Gray Lady 
helps a soldier learn 
to use a small hand 
loom in a hospital. 


Belt-weaving is an on- 
terprise that hospital- 
ized veterans take to 
with intorast ond skill. 


Handicraft Contest 


NTRIES pouring in for the Popular 

Science Servicemen's Handicraft Con- 
test from all over the world now indicate, 
that the judges are going to have a hard 
job to pick the prize winners. The excellence 
of the craftwork is partly the result of the 
encouragement and instruction that serv- 
icemen have received from the Red Cross, 
which is now conducting its 1946 National 
Fund Campaign. 

Many different kinds of handiwork have 
been produced by the men and women of 
the armed forces with the help of Red 
Gross staff and volunteer workers. Hos- 
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The man in the picture 
below is putting the fin- 
ishing touches on o mod: 
el airplane he has made, 


Ato hospital in England 
a serviceman from Mich- 
igon pursues his forme: 
hobby, ship-model croft, 


‘ by 


pitalized soldiers in New Caledonia made 
bark and canvas into scrapbooks. A serv- 
iceman in the Russell Islands of the Solomon 
group carved a baton out of teakwood for 
a friend who led an orchestra. Then, in 
Kwajalein, a man from Texas started a fad 
by weaving a mat of raffia and painting a 
native scene on it in oils. 

Soldiers in the hospitals of the Persian 
Gulf Command did not feel that they were 
sissies because they went in for needlework 
and embroidery. They kept their hands and 
minds busy; and the humor of the thing ap- 
pealed to them. Battle-scarred infantrymen 
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in southeastern Asia learned to improve 
their time during convalescence by making 
beads out of jungle seeds, weaving local 
grass and crude silk, tooling leather, and 
making jewelry. 

Today as thousands of fighters are re- 
cuperating in hospitals, the Red Cross is 
leading the way for complete rehabilitation. 
Handicraft projects are helping, and it is 
PSM's purpose to encourage them. Entries 
for the Contest must be mailed or other- 
wise shipped not later than 6 p.m. on Mon- 
day, April 1; but to allow for transit from 
remote places, the deadline for the receipt 
of entries will be 6 p.m., April 30. 

Then the judges will get busy: Frances 
Langford, favorite entertainer of many 
thousands of servicemen and women; Brig. 
Gen. Georges F. Doriot, Rear Adm. Harold 
B. Miller, Sgt. Merle D. Miller, Maj. Walter 
W. Hitesman, Jr.; Maj. Nathaniel Salton- 
stall, chief of the Handicraft Branch of 
Army Service Forces; and Mrs. Cass Can- 
field, a famed sculptress, former national 
director of the Arts and Skills Corps of the 
American Red Cross, and now adviser to the 
Corps in the North Atlantic Area. 

The pictures reproduced on these two 
pages were taken by the Red Cross in hos- 
pitals both in this country and overseas. 
‘The activities they show are only a small 
part of those aided by the agencies at work 
in this field. 


@ (Top) A potient begins making a 
Gaels ea help of Red Cross. 


© Skillful direction (center) helps 
disabled soldiers in using hands. 


@ The merchant seaman (right) is 
staining @ belt job he hos done. 
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The GI (left) plons a fish. 
ing trip os he ties fli 


"ATL. 772 meme y 


ENGLISH MOTORISTS soon mgy be able to 
buy a light car for only $400. William Denis 
Kendall, who designed the four-passenger 
model above, says he will employ mass-pro- 
duction methods at his factory in Grantham, 
England, to keep the price within that figure. 
In tests, the three-cylinder radial air-cooled 
engine developed 20 hp., propelled the car at 
a maximum speed of 60 m.p.h., and gave 40 


SPORT CYCLE. A small power cycle 
developed by the Wyse Laboratories, of 
Dayton, Ohio, is equipped with a cen- 
trifugal hydraulic transmission that 
eliminates gear shifting. Given the trade 
name of “Wyse Cycle,” the 245-Ib. ve- 
hicle might be considered a cross be- 
tween a motorcycle and a scooter, for it 
has some characteristics of each. In the 
photo at the right, the smiling miss is 
seated on a test model which differs in 
several respects from the designer's 
original conception shown in the inset. 
In tests, the cycle traveled at speeds up 
to 56 m.p.h. and gasoline consumption 
averaged 70 miles per gallon. Now in 
production, the cycle may be obtained 
with either a 3- or a 4-hp. engine. Air- 
craft-type wheels and tires are used. 
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miles to a gallon of gasoline. The designer 
claims that power is increased through a 
“turbine” method of bringing the heat and 
pressure of the exhaust gas into play. Built 
with no frills, not even an extra wheel, the 
car weighs approximately 1,200 Ib. A roomy 
luggage compartment is located under the 
hood and a single headlight is centered in a 
dummy radiator. 


STATION WAGON and convertible both 
contribute some of their features to a sport- 
type car, shown at the left, which the Ford 
Motor Company has announced for limited 
production this year. Traditional wooden 
panels of the station wagon are applied over 
a steel frame, while a power-operated top 
and close-coupled seating are borrowed from 
the convertible coupe. 
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A FOLDING HARD TOP, designed 
by the Motor State Products Com- 
pany, of Detroit, lowers hutomati- 
cally at the touch of a button. The 
curved back section drops out of 
sight behind the seat and the front 
also swings back into place to 
form a closed deck. When the top 
is up, its smooth contours match 
the body lines. The curved wind- 
shield, formed of safety glass, pro- 
vides unobstructed vision, and 
there's an extra-large rear win- 
dow. While this top design is 
limited to single-seaters, others 
for two-seat cars may be produced 
in the future on similar lines. 


HOME-BUILT CARS may not have all 
the trimmings of the commercial product, 
but they afford the builder a lot of fun 
and a chance to try out his own pet ideas. 
Here are two examples of such impro- 
visation. 

At the right is a two-passenger vehicle 
devised by Robert E. Taylor, of Bridge- 
port, Conn., from a Cushman motor scoot- 
er. Powered by a 4-hp. engine, it is ca- 
pable of 30 m.p.h., has two speeds for- 
ward and a storage battery to operate an 
electric starter, lights, and horn. The 
steering wheel was taken from a motor- 
boat. 

As reported in “GM Folks,” employee 
publication of the General Motors Corpo- 


ration, the car shown in the photos below 
was built by. Walter Wyss in his native 
Switzerland in 1935. Wyss now is an en- 
gineer with the Chevrolet Motor Division 
in Detroit. 

The second of two cars that he built be- 


ABOUT FACE! If you should call a cab when 
next you visit Paris, the vehicle that arrives 
may confuse you by apparently running 
backward, A close examination of the photo 
at the left will indicate how such a misunder- 
standing might occur. This vehicle, chosen 
at an automobile exposition in the French 
capital as “the taxi of tomorrow,” faces to 
the left (in case you're still confused) and 
the hood-like extension at the other end 
actually is a luggage compartment. The cab 
carries six passengers. A sign on the tap 
shows when it is free. 


fore coming to the United States, this one 
had a single-beam frame, a radiator on 
each side of the 4-cylinder engine, and 
four speeds forward. It could attain a 
speed of 85 m.p.h. The streamlined front 
fenders were shaped to the wheels and 
moved with them when the car was 
steered. 


! 
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By 
WILLIAM H. 
CROUSE 


N THE dashboard of the modern car 

are five remarkable indicating instru- 
ments—the speedometer, ammeter, and the 
fuel, engine-temperature, and oil-pressure 
gauges. While practically every driver con- 
sults the speedometer and fuel gauge fre- 
quently, many persons are inclined to 
neglect the others—not realizing, perhaps, 
that they are sentinels placed to warn of 
present or impending trouble. 

Low or unsteady oil pressure, for ex- 
ample, may indicate that the engine bearings 
are in danger of” burning out because of 
poor lubrication, and high pressure may 
mean that an obstruction in the line has 
cut off normal oil delivery to the engine 
parts. Likewise, overheating of the engine 
or excessive ammeter readings are danger 
signs that should not be disregarded. 

Dashboard instruments, like the cars them- 
selves, reached their present stage of ef- 
ficiency through step-by-step evolution. Each 
has a definite job to perform, and the driver 
who knows what it is and understands how 
it is done may expect to get the maximum 
mileage out of each driving dollar. 

By dictionary definition, a speedometer 
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Vitti. 


actually is two instruments in one 
—a speedometer (for measuring 
the velocity of the car) and an 
odometer (for recording the dis- 
tance traveled). Assembled with the pre- 
cision of a fine watch, a modern speedometer 
is operated by a combination of mechanical 
and magnetic principles. 

Within an aluminum cup that is encircled 
by a field plate, a magnet is rotated by a 
cable geared to the drive shaft of the car. 
As the magnet revolves, setting up a ro- 
tating magnetic field, eddy currents are 
built up in the aluminum cup in strength 
proportional to the speed, causing it to turn 
slowly against a delicate hairspring. A hand 


AMMETER 


CONDUCTOR: 
PERMANENT MAGNET 
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That Guard Your Car 


ENGIRE UNIT IS. 
IMMERSED IN 
ENGINE COOLANT, 
RESISTANCE OF * 
COIL INSIDE 
DECREASES. 

WITH HEAT 


BATTERY 
ARMATURE 


‘SRG = caaecano unr 


BALANCING-COIL TYPE 
S noaastahe : 


ENGINE-TEMPERATURE GAUGES ‘ 


PIPE CARRIES, 
VAPOR UNDER 
PRESSURE 


BOURDON-TUBE TYPE 


on the end of the cup shaft affords a reading 
on the speedometer dial. Worm gears, also 
operated by the cable from the drive shaft, 
turn the odometer and provide a record of 
the mileage traveled. 

‘The ammeter is the watchdog of the elec- 
trical system, Except for current used by 
the cranking motor, all current flowing to 
or from the battery passes through it. When 
the generator is supplying more current 


than the electrical equipment on the car is 
consuming, current flows to the battery and 
the ammeter indicates “charge.” When the 
generator is not supplying sufficient current 
to handle the load, the battery must make 
up the deficit, and the ammeter indicates 
“discharge.” 

Automotive-type ammeters usually con- 
sist of a permanent magnet, a needle at- 
tached to a pivoted soft-iron vane, and a 


Gouge Drawings by STEWART ROUSE. 
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BALANCING-COIL TYPE 


DASHBOARD UNIT 


3 OIL-PRESSURE GAUGES 
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BOURDON-TUBE TYPE 


conductor placed close to the vane. When 
no current is flowing, the magnet holds the 
vane so that the needle points to zero. When 
current begins to flow, a magnetic field that 
builds up around the conductor distorts the 
even pull of the permanent magnet, causing 
the vane to pivot. The direction of the flow 
determines whether the needle swings to the 
charge or discharge side, and the amount 
of current determines how far it swings. 
Whereas the ammeter reports directly on 
the action of the electrical system, other 
instruments react first to thermal or physi- 
cal changes in other parts of the car and 
then convey their report to the dashboard 
by electrical means. There are two general 
types of electrically operated gauges, the 
balancing-coil or magnetic, and the bimetal 
or thermostat All are connected to the 
battery through the ignition switch to pre- 
vent battery drain when the car is idle. 
Balancing-coil gauges, whether for fuel, 
engine temperature, or oil pressure, work on 
the principle of an engine or tank unit con- 
taining a variable resistance and a dash- 
board unit containing two coils and a small 
pivoted armature to which the pointer is at- 
tached. The right-hand coil is wound so 
that, with equal current flowing in both 
coils, it exerts the stronger pull. ‘The gauge 
is operated by a fraction of an ampere of 
electrical current flowing from the battery 
through the coils and resistance. When re- 
sistance is low, most of the current from the 
battery, after flowing through the left-hand 
coil in the dash unit, es on through the 
engine or tank unit, sidestepping the right- 
hand coil, Consequently, the left coil is mag- 
netically strong, the right is weak, and the 
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armature pivots to the left, indicating a low 
fuel supply, engine temperature, or oil pres- 
sure, whichever the case may be. When re- 
sistance is increased in the engine unit, the 
magnetic strength of the right-hand coil 
equals or exceeds that of the one on the 
left. Hence the pointer'moves to the right. 
In the case of the balancing-coil oil gauge, 
changes in the oil pressure actuate a flexible 
diaphragm in the engine unit, and the dia- 
phragm operates a sliding contact that 
changes the resistance. In a fuel gauge a 
float performs the same function. Instead of 
a float or diaphragm, the balancing-coil 
temperature gauge has an engine unit con- 
sting of a coil the resistance of which 
decreases with heat; and the two coils are 
connected in a slightly different way. 
Two strips of different metals, placed 
face to face, are employed in bimetal or 
thermostatic gauges. As the temperature in- 
creases, the metals expand at different rates 
and cause the strips to bend or warp. In the 
thermostatic fuel gauge, the tank unit and 
dash unit each contain a thermostat blade 
and a heater wire, the wires being con- 
nected in series to the battery. In operation, 
the same amount of current flows through 
both wires, heating the thermostats equally 
and causing them to bend a like amount. But 
a float and cam, through pressure on a 
pivoted contact arm, give the tank thermo- 
stat an initial bend: the higher the fuel level 
the greater the bend. When current flows, 
the dash thermostat is heated and hence 
bent until it duplicates the pressure bend 
exerted on the tank thermostat. In conse- 
quence, linkage in the dash unit moves the 
pointer to indicate the amount of gasoline in 
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the tank. The two thermostats, however, 
continue bending at an equal rate. Almost 
immediately the one in the tank unit pulls 
away from the contact arm, breaking the 
electrical circuit. The blade then cools and 
straightens back against the contacts, but 
again breaks away when the blade heats. 
This opening and closing of the circuit con- 
tinues at a frequency of about once a second, 
and the pointer remains virtually stationary. 
‘A variation of this thermostatic gauge 
design uses a variable resistance in the tank 
unit and thermostat blades in the dash unit. 
‘The resistance passes varying amounts of 
current in accordance with the fuel level. 
Bourdon tubes (named for the inventor, 
Louis Bourdon) are employed in the dash 


S100 IN PRIZES 


$100 IN CASH PRIZES 
First . $50 
Second 25 
Third 10 
And three others of $5 each. 


(ANY dashboard instruments are 

allowed to rust away in junk- 
yards. Did the sight ever prod your 
mental cogwheels into action, ponder- 
ing ways of putting these perfectly 
good instruments to use? 

For instance, you might convert an 
old speedometer into an anemometer, 
or a remote-reading wind-direction 
indicator, Or you might install a fuel 
gauge to give remote readings of 
water in a well or cistern, modify an 
oil gauge to give furnace steam-pres- 
sure readings in your living room, 
adapt an engine-temperature gauge to 
a home hot-water system, or wire an 
ammeter as an indicator signal that 
the cellar light is on. There is virtually 
no end to such possibilities. 

‘This contest offers a total of $100 in 
prizes for the best adaptations of the five 
major dashboard instruments. When 
practicable, the contestant should sub- 
mit the gadget itself along with a clear 
installation and circuit diagram. Other- 
wise, detailed photos and diagrams will 
be accepted, but in the latter case the 
entry must be accompanied by a signed 
statement that the device has actually 
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units of mechanically operated engine-tem- 
perature and oil-pressure gauges. Curved 
and closed at one end, this tube straightens 
slightly when pressure is applied at the open 
end, the closed end moving in proportion to 
the pressure. Linkage and a pointer give a 
reading on the dashboard dial. In an oil 
gauge, pressure from the engine oil pump 
is applied to the Bourdon tube through a con- 
necting tube. A temperature gauge has a 
dash unit similar to the oil pressure gauge 
and an engine unit consisting of a bulb filled 
with liquid that has a low boiling point. Im- 
mersed in the engine cooling water, the 
bulb is connected by a tube to the dash unit. 
As engine temperature increases, the liquid 
creates pressure in direct proportion to it. 


FOR INGENIOUS USES OF 
OLD DASHBOARD GAUGES 


been built and works as represented. En- 
tries will be returned only if the neces- 
sary postage is supplied. 

Entries should be addressed to the 
Dashboard Gauge Contest Editor, Popu- 
LAR SCIENCE MONTHLY, 353 Fourth Ave- 
nue, New York 10, N. ¥., and must bear 
a postmark not later than May 31, 1946. 
Employees of this magazine are not eligi- 
ble to compete. In case of ties, duplicate 
prizes will be awarded. Decisions of the 
judges will be final. 
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Gus Short-Cireuits 


By MARTIN BUNN 


US WILSON finished tightening the 
nuts on the clutch-to-transmission 
housing of George Miller's sedan and 

turned to Stan Hicks. 

“Now Mrs, Miller won't have any more 
trouble with the shift lever jumping out of 
gear when she’s in sticky traffic and her 
usual dither,” he said. “Remember, kid, 
that’s the way to cure that particular pain 
in the neck—loosen all the nuts on the hous- 
ing, and then tighten them carefully and 
evenly, just the way you tighten the nuts on 
a cylinder head. Even a slight—” 

“When you've finished that lecture,” broke 
in a disagreeable voice, “maybe you'll have 
time to give me some attention.” 

Gus looked around and, without the slight- 
est pleasure, recognized the grouchy face of 
Anson Fielder, local superintendent of the 
electric-power company. 

“Oh, Mr. Fielder,” Gus said, his usual 
cordiality lacking. “I didn’t hear you come 
in. Want something?” 

‘Why do you think I’m here?" Fielder re 
plied tartly. “I want you to look at my car. 
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Fielder drove an expensive but somewhat 
battered station wagon into the shop. When 
he got out he screwed his face up as if he 
were in pain. “Sprained my ankle,” he ex- 
plained ungraciously. “I ought to be home 
in bed, and I would be if there was anyone 
at the plant I could trust... . One of my 
pistons is shot." 

Gus’s educated ears had already told him 
that. “So I hear,” he agreed. He did a quick 


job of checking while Fielder watched im- 
“It's the piston of the No. 2 


patiently. 
cylinder,” he said. “I'll put a new one i 

“No you won't,” Fielder told him. “You 
order a new piston, and I'll install it myself 
—it'll save me money and I'll probably do a 
better job. Take the old piston out, and I'll 
have one of our trucks tow the car out to 
my place in the country. There's other work 
I want to do on it. How long will it take to 
get a piston?” 

“Two or three days—maybe more,” -Gus 
said. “You'd better leave the old one in 
until then. You can drive with it, anyway. 
‘The Weather Bureau predicts snow, and you 
won't want to be marooned without a car.” 

“That's my lookout,” Fielder snapped. 
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an Alibi 


“And besides, the Weather Bureau's wrong 


nine times out of ten. The truck will be 
here for the car at four o'clock.” 

‘That was Tuesday noon, On Thursday 
morning, in spite of Anson Fielder’s con- 
tempt for Weather Bureau forecasts, Gus 
changed into his work clothes to an accom- 
paniment of the slap of tire chains and the 
scrape of snow shovels in the street outside, 

“I got the driveway clear,” Stan said. 
“Some storm, It's pretty near two feet deep. 
What time did the lights go out?” 

“About two," Gus answered. “And they 
didn’t go back on until after seven this 
morning. Our friend Anson Fielder will get 
panned plenty for that breakdown.” A horn 
Squawked outside. “Better open the door.” 

Stan did, letting in a smart-looking coupe 
from which stepped George E. Bevens, the 
president of the power company and an old 
friend of Gus's. 

“Morning,” he greeted. “Wasn't sure I'd 
make it in the snow. Will you get that ring 
job done as soon as you can, Gus? I've got 
a date in Florida next week—with a sailfish. 
Want to come along?” 

Gus saw that in spite of his offhand words 
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“I sow @ man jump into a station wagon and drive 
off," Dole said. "My lights caught the station 


wagon, and I'm almost sure it was Mr. Fielder's.’ 


Bevens's florid face was serious. “What's 
the matter, George?” he asked. “Worrying 
about that breakdown? 

Bevens looked around to make sure he and 
Gus were alone. “It was a bad one,” he 
confided, “but what worries me most is that 
young Dale Grant failed to meet the emer- 
gency. I expect wires to go down in a sleet 
and snow storm, but I don’t expect them to 
stay down for five hours.” 

“Dale Grant?” Gus asked. “How is Dale 
to blame? Fielder is the plant super- up 
to him to keep juice flowing, isn’t it?” 

“Normally, yes,” Bevens replied. “But he 
was off duty yesterday with a sprained 
ankle, and when they reached him by phone 
his car was shot and he couldn't come in 
until they had sent another car out into the 
country for him. Meanwhile, Grant was 
called in, and he didn’t get the mess cleaned 
up until just before Fielder finally made it. 
Frankly, I'm disappointed. I had picked 
young Grant for the job of general superin- 
tendent—over the head of Fielder.’ 

Gus has known Dale Grant since he was 
an electricity-crazy kid in knee pants, and 
after the boy came home from college and 
went to work for the power company, he 
took almost fatherly pride in his quick climb 
to the job of assistant superintendent. He 
was still thinking about him when Dale him- 
self came into the shop half an hour later. 

“I want your advice about something im- 
portant, Mr, Wilson,” Dale said. “There 
were some queer things about that break- 
down. One was that the wires that went 
down were cut—although whoever did it 
made a good job of making the cuts look 
like breaks. Another was that the wires 
were cut at seven places.” 

He paused and stared out of the window. 
“But this is the real screwy part,” he went 
on at last. “When I was on my way to the 
power house, I saw a man jump into a sta- 
tion wagon at one of the spots where a 
break was found and drive down a side road. 
I couldn't see him plainly, but my lights 
caught the station wagon, and I’m almost 
sure it was Mr. Fielder’s. It wasn’t until an 
hour later that we got him on the phone, 
and phone service wasn’t affected by the 
storm. He told us then that a piston was 
missing from his station wagon.” 

“That's right,” Gus commented. 

Dale shrugged hopelessly. “That leaves 
me behind the eight ball,” he said. “His 
station wagon couldn't have been where I 
saw it if it was minus a piston.” 

“You and Fielder friends?” Gus asked. 

“We got along fairly well,” Dale told him, 
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“or at least we did until he got the idea that 
Mr. Bevens might promote me to general 
superintendent. But what I want to know is 
whether I should tell all this to Mr. Bevens.” 

Gus smoked his pipe silently for at least 
two minutes before he answered. Then he 
said: “Yes, tell him.” 

‘An hour later Joe Clark came into the 
shop to say that Bevens was on the phone 
and wanted Gus to come to his office. 

“Tell him I'll be over,” Gus said. 

Dale and Fielder were with Bevens. 
“There are a few questions about Fielder’s 
station wagon that I'd be obliged to have 
you answer, Gus,” Bevens said. 

“That's up to Mr. Fielder,” Gus replied. 

“Go ahead,” Fielder snapped, giving Dale 
a hard look. “I haven't anything to hide.” 

“Fielder tells me,” Bevens went on, “that 
you removed one of the pistons from his 
engine Tuesday and ordered a new one that 
hasn't yet been delivered.” 

“That's right,” Gus agreed. 

“Now,” Bevens continued, “I want you to 
do this for me, Gus—drive out to Fielde: 
house, examine his car, and report to me. 

“Here’s the garage key,” Fielder said. 
“Lock the door when you leave.” 


US drove fast, let himself into Fielder’s 

garage, checked over the engine, and 

then drove back. He reported that he had 

found the engine still minus its No. 2 piston. 

Fielder's face showed his pleasure. “Well, 

Mr. Dale Grant,” he smirked, “where is your 
cock-and-bull story now?” 

Bevens frowned. ‘“That proves that Fielder 
couldn’t have driven out last night and 
couldn't have had anything to do with the 
breakdown.” He looked at Dale regretfully. 
“Considering that there were seven different 
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breaks in the line, I was ready to pass over 
the delay in restoring service, but for you 
to lie in an attempt to shift the blame 

“Wait a minute, George,” Gus cut in. “How 
do you know Fielder couldn’t have driven 
his ‘station wagon last night? Give me an 
hour, and I'll prove that he could, 

Bevens stared at him. Then he nodded. 
“All right, I'll give you an hour.” 


UT of breath and pretty well covered 

with grease, Gus was back in 50 min 
utes. “You know what this is, don't you’ 
he asked Bevens, holding up a piston. 

“It’s an automobile piston, of course.” 

“The piston out of the No. 2 cylinder of 
your automobile, George,” Gus supple- 
mented. “You left your coupe in my shop 
for a ring job today. I have just removed 
this piston and the rod, adjusted the valves, 
buttoned up the engine, and driven the car 
over from the shop. You now have a seven- 
cylinder car. It doesn’t run very smoothly, 
but I could drive it across the country and 
back if I had to. There is every reason to 
believe that Fielder could do just what I've 
done—he was going to install the new piston 
himself, so he must know engines.” 

Fielder’s face had turned chalk white 
when Bevens looked around at him. 

“You hardly need to admit anything, 
Fielder,” Bevens told him. “Your face does 
that for you. But you can save talking to 
the county prosecutor if you resign now.” 

Fielder’s chin fell. He nodded consent. 

“And you, Grant,” Bevens went on, “get 
yourself a good rest from your night's work 
against sabotage and report tomorrow—as 
general superintendent. Gus, I am much 
obliged. That invitation to meet a sailfish 
in Florida next week still stands.” 
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WASHING MACHINES designed for small 
apartment-house kitchens are now reaching 
the market from many sources. The port- 
able model shown above is a product of the 
Menasco Mfg. Co., of Burbank, Calif. 

Similar machines are available in a variety 
of sizes, and will probably be popular in 
hotels, trailers, and tourist camps, as well 
as in tiny kitchenettes. 


CLEANER garbage dis- 
posal is the object of 
this ventilated, chemi- 
cally deodorized refuse 
container available 
from Hammacher 
Schlemmer, of New 
York. Refuse is placed 
in a disposable paper 
bag which fits into a 
wire frame inside the 
container. A pedal 
raises the lid. 
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PLASTIC NIGHT LIGHTS that serve to show 
the location of switches or guide a person 
through a darkened house are made by 
Littelfuse., Inc., of Chicago. The bulb forms 
an integral part of the plastic housing. Giv- 
ing a very soft light, the bulb isn’t likely to 
disturb a sleeper. In continuous operation it 
costs only about one cent a month for the 
electricity it consumes. 


MAKING IT UP TO CHILDREN who had to do with fewer and 
poorer toys during the long years of shortages, electric and 
electronic toys are bringing wartime design features into the 
playroom. Below, two delighted youngsters demonstrate a new 
buzz-ball game. Players manipulate an electric force by means 
of individual switches. The game is one of a.series produced 
by Electronic Laboratories, of Indianapolis, Ind. 
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By John Gartner 


PART 1 


ESS than a thousand pounds of fully 

equipped trailer makes the kind of com- 
panion your car will be glad to take along 
on any trip, For all-year living, or leisurely 
travel on the main highways, the big com- 
mercial jobs still deserve your vote. But 
for quick week-end trips, cross-country 
jaunts over the mountains, or side-road 
excursions, you will want a lightweight 
traveler that gives you plenty of road 
clearance, tracks smoothly at any speed, 
and will even follow you off the road like 
Mary's little lamb. 

‘You can get some of these things just by 
tying a kiddy car to the rear bumper, but 
you'd still be missing a good bet, for this 
trailer is no toy. It sleeps two adults and 
has plenty of room for two children on the 
floor, not to mention storage 
space for the family’s needs. 
Measuring 10’ in length and 6%" 
in width, it allows full headroom 
for a six footer with shoes on. 
You can get some idea of what 
it’s like from the pictures on 
these pages; for a still better 
view of the finished job, see the 
color photos by Frank Lind- 
gren, Jr., on page 117. 

Cost is bound to be a major 
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3 
HOME 


AND 
WORKSHOP 


LIGHTWEIGHT TRAILER 
FOR WEEK-END VACATIONS 


factor in any project of this size, but no 
close approximation can be given because 
many of the parts will vary according to 
availability, regional price differences, and 
quality. Reasonable estimates of the total 
cost run from about $200 to $450. 

It will be helpful to have most of the ma- 
terials on hand before beginning construc- 
tion. The sizes of window, door, and vent 
openings will depend on the fixtures you 
can procure, and your axle and spring as- 
sembly will govern the size of the fender 
wells and the spacing of the frame members. 

Hand tools are all you really need, but of 
course power tools will help a great deal. 
First, clear a space on the ground and lay 
out the frame as shown in a drawing on 
page 149. Smear all joints liberally with 
waterproof glue, make sure crosspieces are 
square with the stringers, and bolt the pieces 
together with carriage bolts and lag screws; 
the side members will have to be counter- 
bored for the lag screws, 

‘As shown in the drawing, the 
forward crosspiece between the 
wheel openings is centered ex- 
actly 4’ from the front edge. 
Place a sheet of %” by 4’ by 8° 
waterproof plywood sideways 
across this portion of the frame, 
saw off 18” from the length, and 
secure the plywood with glue 
and drive screws. Trim another 
piece to cover the remainder, 
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fasten it down, and saw out the wheel open- 
ings. Turn the frame over and install the 
undercar mbly. If you have the 
facilities for welding and metal working, 
you may be able to assemble a running gear 
from scrap, or renovate a junkyard bargain. 
Or you can purchase a complete under- 
carriage from a trailer-supply house. Fig- 
ure 1 shows a typical installation. 

Using the same %” plywood, build up the 
housings over the wheels (Fig. 2). The one 
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next to the door is made quite high (Figs. 3 
and 8) and will become a sideboard cabinet, 

How well the trailer will track will de- 
pend largely on the accuracy of the tongue 
installation, and this, in turn, requires that 
the axle be perfectly square with the frame. 
Bolt a pair of two-by-four arms to the hitch- 
jack combination you have selected, and 
line up the tongue very carefully before 
notching and bolting the arms to the first 
two crosspieces. Assuming that the axle is 
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squared, the tongue is aligned when the 
distance from the midpoint of the hitch ball 
to the point where one wheel joins the axle 
is exactly the same as the corresponding 
distance on the other side. 

Side walls are made of 14" plywood. With 
the long edges placed together, lay out one 
3" by 10’ and one 4’ by 10’ sheet on a smooth 
floor. Chalk off the surface of the wood into 
1’ squares with a long straightedge. Transfer 
the pattern from the squares on the facing 
page, and fair up the lines with a long strip 
of flexible wood as shown in Fig. 4. Cut out 
the pattern with a keyhole saw, but don't 
spoil the waste you cut off, for this will be 
needed to make a jig. Using the cut pieces 
as a pattern, mark and saw the second wall. 

Nail together the outline pieces as shown 
in the foreground of Fig. 5. Cut some scraps 
of two-by-twos and two-by-fours into 3” 
lengths, and nail them to the outline edges 
at 12” to 15” intervals (Figs. 6 and 7). Lay 
the:jig on the ground and fasten to it with 
shingle nails 4" by 2” spruce strips from 
a point a few inches below the front floor 
line to a few inches beyond the rear floor 
line. Smear this first strip liberally with 
thick glue, and nail another strip to it, 
taking care to stagger the end joints. Con- 
tinue adding laminations until five thick- 
nesses have been built up. If you have a 
supply of small clamps, it won't hurt to use 
them while the glue is setting, but proper 
fitting and nailing should be enough. 

After the glue has dried, hacksaw through 
the nails that fasten the first chine strip to 
the jig, leaving the nails right in the wood. 
Plane the edges until they are flat and 
smooth. Build a duplicate chine for the 
other wall. 

Haul out the side walls and glue and 
screw them to the chines. Cut out the door 
opening on the right side, and save the 
pieces to make the door (Fig. 8). In the left 
wall cut an opening of proper size for the 
window you have purchased. 

[To be Concluded} 
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Upright refrigerator. 
sink approx. 12 by 15° with waste plug 
‘all pipe. 
‘combination hinge, continuous type, for door 
hinges, 144" by 6°. 
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%° copper tacks, 
20" rubber seal 3/16" by %* 
4 safety chain. 
‘Assorted bolts, nails, screws, 
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Ringneck Pheasant Carved in Wood Is Unusual Costume Pin 


ONE of the most graceful and colorful of birds is the Chinese 
ringneck, which inspired the pin shown at the left and in a color 
photo on page 116. Appropriately painted, it makes a pretty 
adornment for casual wear. . 

Saw the profile from 1:" stock. Round the body and head 
with a knife next, thinning down the tail and getting the spread 
of the head. Flatten the back of the body somewhat and gouge 
out a groove for a small safety pin, which is held with strong 
glue or cement. Use water colors rather than oils for a feathery 
appearance.—ELMA WALTNER. 


‘Strips of lucite or 
plexiglas %" by 1%" 
by 2%” can be bent 
readily into hooks 
for hanging pictures 
on a molding. File 
the molding end to a 
bevel and sand all 
edges smooth; then 
heat in an oven at 
300 deg. F. until the 
plastic is soft. It can 
be bent with gloved 
hands to the shape 
shown at the right 
and should be held 
until it sets. If many 
hooks are wanted, it 
may pay to make a 
Board Holds Checkers on Slant pose gd herr 
‘Squares of coarse abrasive paper or cloth do the job—F. S. 
make a checkerboard that bed patients can 
place at an angle before them for com- . ‘ 
Fortable play. With No. 100 grit it was Guide Spaces Crosshatch Lines 
found the board could be inclined 60 deg. TAPE marked as at 
before the checkers fell off. Black squares right and fastened to 
can be made of carborundum or emery the end of a triangle 
paper and red squares of garnet paper. assures even spacing 
For the men, paint washers or disks two of lines in cross- 
different colors and glue fuzzy felt to the hatchjng. A pencil 
bottoms. Since it isn't practical to double mark on the tape is 
men, a few extra should be painted with a aligned with the last 
gilt ring as kings. For chess, glue chessmen line drawn, and the 
symbols on top of washers. Such symbols pen is run along the 
can be cut out of a handbook or similar edge of the triangle. 
text on chess.—W. E. B. —A. H. GIFFORD. 
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WHAT'S YOUR INGENUITY 


QUOTIENT? 


Have you pulled off a smart one lately? We will pay for each contribution 


accepted 


for this page showing ingenious solutions of problems in the 


home, shop, garage, or camp. It doesn't matter if it's wacky—if it works. 


UP A TREE? I was 
when an adventurous 
local feline bit off more 
altitude than was good 
for her. Stranded, but 
not silent, Puss me- 
owed down at me to 
come to her rescue, 
little suspecting that I 
had no ladder. 

What I did have, 
however, was an idea. 
Tossing a rope over 
the branch on which 
Y she sat, I pulled up a 
basket containing 
some flavorsome cat- 
supper. Pleased with the menu, Puss stepped 
aboard this improvised elevator and I low- 
ered her to terra firma.—JOSEPH MARCUS. 


IT’S COAL DOWN HERE that kept me from 
opening and closing my cellar window. Ven- 
tilating my basement used to mean a dirty 
scramble over the coal pile—with a second 
scramble later on to close and lock the sash. 
Being a lover of levers, I rigged up the 
system shown below. Pulling the handle 
opens the window. The spring holds it that 
way until I've had enough air. Pushing the 
handle forward thereupon closes the window, 
and the lever action holds it locked against 
pressure from outside.—Grover C. RICHARDS. 
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TIRED TIRES that kept threatening to go to 
sleep on the job made me wake up. Every 
time I scraped my tires against a curbstone, 
I could feel another ounce of life oozing out 
of their weary rubber carcasses. “Where 
there's a tire short- 
age, there's a way," I 
told myself. And sure 
enough, there was. 
A pair of metal 
corset ribs, scraped 
bare on one side, 
made a long, flexible 
switch for each 
wheel. Fiber washers 
and oversize clamp- 
ing holes prevent 
contact along the 
bolt. With the switch 
bolted to extend a 
little outside each 
tire, I have an ad- 
vance signal that 
warns me if I drive 
too near the curb in 
parking.—J. M. 


FROM OTHER FENDER 


BATTERY 


BUZZER OR BELL 
‘ON DASH BOARD 


1 FORGOT TO REMEMBER MY REMINDER 
‘once too often before I decided to put the 
day’s memoranda under lock and key. My 
search for the place I couldn't possibly miss 
seeing ended with the lock on the inside of 
my front door. Now 
I'm all set to take 
care of the day’ 
tasks as soon as I 
leave the house— 
provided, of course, 
that I don’t misplace 
the slip. Another way 
might be to clip the 
list to my car-key 
holder.—G. BARR. 


Hammered-Metal Cigarette Container Resembles Log Carrier 


One of the two wooden forms shown in the drawing above is used for bendi 
Center, a loop of wire is twis 


low. The other is for the hondle, lower ri 


A MINIATURE version of a fireside log car- 
rier, this cigarette container is shaped by 
means of two wooden forms. Once you have 
made the forms, a number of the little hold- 
ers can be turned out with little effort as 
gifts for your friends. 

Cut the body from sheet copper, drill holes 
at the points indicated on the pattern, and 
then hammer the metal to produce a deco- 
rative effect. If a lathe is available, legs may 
be turned, but in this particular case hinge 
pins were used, the shanks being cut off 
and the legs then riveted to the body. 

Shape the body between two wooden blocks 
held in a C-clamp, the lower block being one 
of the two wooden forms. Align the work by 
means of a line X—X scribed on the metal 
and others on the ends of the blocks. 

A wire handle with an eye in each end may 
be twisted with a hand or breast drill as 
shown in the center photo above. Loop 974” 
of wire around a hook in a block of wood 
and another in a drill chuck, twist the ends 
together, and turn the drill. Now bend the 
twisted wire around the second wooden form, 


“152 


‘the body, os at the left b 
ith a drill for the hane 


Pie i] 


as shown above, fasten the eyes with screws, 
and hammer the wire against the wood. 
Also clip off the ends where the wire is 
joined and file them smooth. Attach the 
handle by means of rivets. 

Burnish the completed container with fine 
steel wool and coat it with lacquer to pre- 
vent tarnishing.—BERTRAM BROWNOLD. 


Plastic Holds Compass Point 


WHEN circles are 
being drawn, the 
compass point can 
be Kept from pierc- 
ing the paper and 
board if a disk of 
plastic or celluloid is 
used as shown here. 
Apply rubber cement 
to one side of the 
disk, let it dry until 
tacky, and then 
place over the center 
point—M. A. J. 
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HOME OWNERS 


PLASTIC HOMES? That seems to be an in- 
triguing possibility for the future, for the 
Rohm & Haas Company, makers of clear 
acrylic plastic, and Sylvania Electric Prod- 
ucts now are exhibiting a three-room plastic 
apartment. Consisting of a bedroom (right) 
with a mural in light, a dressing room (low- 
er right), and a bathroom (lower left) with 
a turret-shaped shower, the suite is illumi- 
nated by fluorescent lamps placed to edge- 
light the plastic walls. Passing through 
the plastic from edge to edge, this light 
causes the walls to glow radiantly where 
engraving interrupts the normally smooth 
polish of the surface, providing both decora- 
tion and illumination. 


SAGGING FLOORS may be raised to their 
original level and given permanent support 


with a steel post man- 
ufactured by the Tel- 
O-Post Company, of 
Akron, Ohio. Consist- 
ing of two telescoping 
sections with a built-in 
screw jack, the post is 
adjustable to fit any 
basement between 5'7” 
and 8'4” in height. 
Laboratory tests made 
by the manufacturer 
have shown that the 
post will support a 
weight of more than 
20,000 1b. in complete 
safety. After the post 
has been placed under 
a sagging beam, the 
jack bar is given a 
half turn each week to 
raise the floor safely 
to its proper position. 
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CLINKER REMOVAL has been simplified by 
Carl Anderson, of Bloomington, IIL, through 
invention of the swivel scoop that he is 
shown holding below. It is designed to fol- 
low the inner contour of the fire bowl when 
the curved handle is properly manipulated. 


Plastic Week-End Kit Fits into Coat Pocket 


Drop this plastic kit into your coat pocket and you're 
all set for a week-end trip, if, like me, you prefer to travel 
unburdened. I have used the kit on many short jaunts 
away from my Army post to carry a razor, a short-handled 
toothbrush, brushless shaving cream, and tooth powder. 

Three layers of %” plastic were used to make the kit. 
‘The three parts A, B, and C of the center layer were cut 
on a bandsaw and polished smooth. Extra compartment 
space and the slide grooves were formed in the two sides 
with a router bit, as were the slides themselves. After the 
parts were cemented together, a 44" hole was drilled in 0 
to hold shaving cream. The plunger is pushed with a 
pencil to force out the cream.—RAY JANSMA. 
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Display Stand for Japanese Sword Guard 


SAMURAI sword guards, 
many of which are being 
brought home as souve- 
nirs, frequently are beau- 
tiful examples of metal 
carving and gold and sil- 
ver inlay. This stand will 
display such guards to 
excellent advantage, for 
it is a miniature torii— 
one of those gateways 
commonly found at the 
approaches to a Shinto 
temple in Japan. Black 
lacquer for the base, ver- 
million lacquer for the 
rest of the stand, and a 
bright yellow cord for 
suspending the sword 
guard will provide a good 
color scheme.—C. W. B. 
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A coon project for ornamentation with the 
smaller decals in Colonial or Pennsylvania 
Dutch motifs is the bean-pot lamp shown 
above and in full color on page 116. To 
avoid drilling through the thick earthen- 
ware knob and lid, this part was discarded 
and a duplicate made of wood. All edges 
were softened with sandpaper to simulate 
the original lid, a %” hole was bored 
through, and the piece was given two coats 
of mahogany enamel—not stain or varnish— 
which proved a good match for the jug. 

By means of a %" pipe nipple and two 
lock nuts, the lid was clamped on its seat 


Table Lamp Made from Bean Pot 
Is Decorated with Decals 


against a wooden piece shaped to fit the in- 
side of the jar, as shown in the drawing. In 
assembly, the lamp cord was passed through 
all the parts and knotted under the clamping 
bar so as to hold this piece up while the lid 
was fitted over the nipple. 

To bring the cord out at the side of the 
jar near the bottom, a hole was drilled in 
the pot with a %” brass tube and coarse 
valve-grinding compound. This drilling can 
be avoided by use of a side-outlet socket, 
which can be made as shown above if not 
readily available. A lamp-clip shade may 
be used instead of the harp.—H. W. 


Overhead Bench Lamp Swings on Pipe Flange-and-Nipple Pivot 


WHEN several machines are grouped, a 
pivoted ceiling fixture that swings from one 
to the other will provide light where it is 
most needed. The pivot is made from a floor 
flange and nipple. A tee, a section of pipe 
of the required length, and a reducing elbow 
make a swinging arm on which the lamp 
socket and shade are mounted. The arm 
swings on the nipple threads. Ream all open- 
ings to protect the wire—H. M. CHILDS. 
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The top of her bus home provides 
Miss Burnette with an admirable 
sun deck. Note the chimney at 
what was the front of the bus. Be- 
low, a view of the cozy living room 
from the kitchen. These two rooms 
occupy all the lower-deck space. 


Thelma Burnette rakes the yard of her beach-site bus home. The old rear 
entrance is her front door. A built-on extension contains three rooms, 


ITH some real ingenuity and a carpenter father, Thelma 
Burnette, of Santa Monica, Calif., licked the housing 
problem—and made money on it to boot. She bought an obsolete 
double-decker bus for $50. Her father, Carl M. Burnette, took 
the body off the chassis and set it on a concrete foundation, tore 
off the hood and one side, built a bedroom, dressing room, and 
bath adjoining the open side, and put a fireplace and chimney 
where the hood had been. 
‘Then the energetic Miss Burnette sold the leather-upholstered 
lower-deck seats and the wooden ones from the upper deck a 
few at a time. She got back more than her $50. 


, 


This is the front part of the old bus with on clcove Another 


jew of the living room, this time looking 
added on. The fireplace is where the hood used to be into the 


tchen. The car cards have been left up. 
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Liké Home 


NEW YORK'’S crowded Green- 
wich Village, the Jay Barnums 
and their four-year-old son Timothy 
solve their housing problem by be- 
ing broadminded enough to live in 
the city’s narrowest house. The 
building is an architectural oddity 
built on a 9’ wide lot between an 
apartment house and a factory. In 
it the Barnums even find room for 
three pets—a dachshund and two 
cats. 

‘The first floor contains the kitch- 
en, a dinette, and a living room not 
an inch over 814’ wide. Bedrooms 
are on the second floor along with 
a bathroom that is just big enough 
to turn around in. There are two 
bedrooms, one a “master” and the 
other, Timothy's, hardly bigger 
than a pup tent. The top floor is all 
‘one room, a long and narrow studio. 
It holds a piano and Barnum's 
drawing equipment and is 
used for storage, entertain- 
ment, and in a pinch as a 
guest room. 

Guide books list the house, 
and sightseers often stick 
their heads in the window to 
see if anybody actually lives 
in such a slender structure. 


Most of the furniture for this 
living room hod to be built 
order. Total width is only 8/'. 
The door opens on a back yard. » 
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This quoint structure, on on alley-width 
lot between an apartment building ond a 
foctory, is New York's norrowest house, 


It hos © number of its own—75!2 Bedford 
Street—in the heart of Greenwich Village, 


The stoirwoy, set in the middle of the 
house, is only 2’ wide. As can be seen 
in the photo below, it's o reclly tight 
squeeze when two people attempt fo past. 
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Whittling a Lamp Shade 


Spread out flat and laid on the top sheet of two pi 
Paper, the discarded shade serves as a pattern for tracing 
‘an outline for the new shade. Weight it so it won't slip. 


Following the outline, cut the two sheets of poper at one 
time, One will become the sculptured cover and the other 
@ ploin lining. Leave '4" extra length for o glued joint. 


Only one pattern need be made for the repeated de: 
can be laid out on squares, as at right, and inked in for 
clearness. The base touches the bottom edge of the shade. 


Measure the be 
c 
Next, trace the 


jign and the length of the shade 
je and mark for even spacing. 
lar intervals on the borde 


nt 


Intricate designs shaped 
in low relief blend with 
your home decorations. 


By DeVERA BERNSOHN 


ITH paper, a razor blade or 

modelmaker's knife, a little 
adhesive cellulose tape, and some 
glue, you can make a complete new 
set of lamp shades for your home— 
and at the cost of only a few cents 
each. By a process that need take no 
more than an hour or two, you can 
produce sculptured lamp shades that 
will conform to any style of home 
decoration. You can make massive 
shades for a den or library, period- 
blending ones for the living room, 
and frilly arrangements for bed- 
rooms—all out of paper. 

Jack Eisner, New York paper 
sculptor, has worked out a method 
of making unusual lamp shades 
trimmed with bas-relief, He uses 
Paper and glue as others use fabric 
and thread, employing cutout pat- 
terns, built-up layers of paper, and 
other ingenious devices to achieve 
intricate effects. 

A good Eisner example is the 
raised-leaf motif shown in the illus- 
trations. The leaves are partially 
cut out, and the tips are inserted in 
slits just enough to the side to create 


QuARES | | | 


from Paper 


a third dimension. Light shining 
through causes the elevated parts to 
cast tapering shadows. 

How it's done is shown in the ac- 
companying photos. Remove the old 
shade from its frame to use as a pat- 
tern for cutting a new cover and a 
lining. If you have a new frame, fit 
newspaper around it and cut out your 
own pattern, Bent and broken places 
in an old frame can be straightened and 
soldered. 

Cut both the cover and lining at one 
time, being sure to leave an extra ¥ 
at the ends for trimming and making a 
glued joint. Space the designs carefully, 
using guide marks so they won't over- 
lap at the joint. 

Oyster-white drawing paper served 
for both the cover and lining of the 
shade shown, but you can use wrapping 
paper, thin cardboard, parchment, or 
any reasonably stiff paper. Or you can 
use a paper-and-cloth combination, with 
cloth glued to the cover or used alone 
for a lining. Cover and lining, too, may 
be of different colors, 

Instead of, or in addition to, the partial 
cutouts, other paper designs may be 
glued to the shade. ‘There are number- 
variations that include scoring and 


Use a razor blade or sharp knife to make particl Assemble the cover ond lining on the frame with 
cutouts down to the base of the design, as above, strips of adhesive cellulose tope 2" opart. Glue 


and cut offset slits, as below, in which to slip the joint and spread a ribbon of glue inside th 
the leaf tips to give the motif o raised effect. top ond bottom. When if dries, remove the topi 


Blinker for Code 


AILORS coming home from the wars 
will tell you of the great services 
perforn 


ed by signal lights in keeping 
‘onvoys in communication despite strict- 
ly enforced radio silence. No less useful 
aboard your cabin cruiser, on camping 
trips, or even across the back fence 
this blinker follows the Navy principle 
of chopping a steady beam of light into 
tots and dashes by means of a keyed 
shutter. 

Because it isn't necessary to flicker 
the light, you need not be afraid to use 
a good flashlight in this rig. Any type 
1 do so long as the switch can be 
nanipulated from outside the box; in 
the one shown, a sliding switch is moved 
by means of a stiff wire soldered to the 
button 

Dimension the box itself according 
to the size of the light. If the lens is no 
larger than 2%” in diameter, stock 


Key, onawen 
ue 

COMPRESSION. 

NO sPRING. = Box 


SIDE 


UGHT-GAUGE Ry 
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Signals 


3%” square will serve for the ends. Cut 
three such pieces of %” wood, bore-one to 
the diameter of the lens, and another to that 
of the barrel—probably about 1%”. Cut the 
second of these into two halves to form part 
of the flashlight holder. The rest of the 
holder is made of tin-can metal; shape the 
strips by bending them inside the wooden 
semicircles. Brackets for the sighting tube 
are made in the same way. 

Details of the shutter arrangement are 
given in the drawing below. Shutters may 
also be made of tin-can metal, but a sturdier 
material, preferably 1/16” brass, is desirable 
for the key. Fasten a drawer pull to the 
end of the key, and insert one end of a 
spring under the nut. The other side of the 
spring is held to the box by a nut-and-bolt 
arrangement that can also be used to adjust 
the key. 

If you are left-handed, you may want to 
change the key position.—FREDDY MITCHELL. 


SOLDER “SHUTTER UNK Wx” 


Shutter Detail (snurters open) 
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Cardboard Game of Diagonals 
Is Easier to Make than Play 


Ir You think you can make 3/16” bear- 
ing balls move just as you'd like over a 
waxed cardboard surface, here is a game 
that will change your mind. 

Lay out 25 half-inch squares on a 3%” 
by 6” piece of 14-ply showcard board. In 
alternate squares, cut retaining holes of 
%” diameter with the point of a sharp 
knife. Twirl the tip of a pencil in the holes 
to smooth the edges. Cut %” centered 
openings in the remaining boxes of the 
checkerboazd. 

‘Twelve more %” retaining holes will be 
needed near the bottom of the playing 
surface to keep the balls in starting po- 
sition, and two 4%” square openings through 
which the “lost” pellets can be retrieved. 

Glue together a wood frame and card- 
board bottom, and smooth all edges with 
fine sandpaper. Finish with several coats 
of liquid floor wax. 

To play the game, release the balls one 
at a time with the forefinger, and jockey 
them into the round resting-spots on the 
checkerboard. The object is to place the 
balls in diagonal lines of four; score four 
points for each such line, and nothing for 
an incomplete line. Each player goes at it 
for ten rounds, and high score wins. A 
diagonal line subsequently disarranged 
does not count—FRANK SHORE. 
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PANEL SECTION A-A 


EARLY AMERICAN KNOTTY-PINE 


Bookease and Secretary 
CAN BE BUILT WITHOUT POWER TOOLS - 


By MICHELE de SANTIS 


HERE is a characteristic warmth and 

masculine appeal to a room finished in 
knotty pine. The one shown here was de- 
signed as a combination study and bed- 
room, but it could just as well be adapted 
to a den or studio. The main features are 
the corner bookcase and secretary. Both 
have storage space below for albums, port- 
folios, and the like, while drawers provide 
enough room for clothes and take the place 
of a chest of drawers when the room is to 
be used as a bedroom. 

Only ordinary hand tools are required for 
the construction, and the wood stock, includ- 
ing moldings, is standard. If power tools 
are available, however, they will of course 
speed the work, 


Such fomilior hand tools as saws, plane, square, 
chisols, brace and bit, hammer, and river 
ore all that are required to build the bookcase 
‘and secretary shown on the facing page. Details 
of construction are given in the drawings below. 


To keep the walls of the room in harmony 
with the built-in furniture, it is a good idea 
to paper them with a wallpaper simulating 
knotty pine in random-width boards. ‘The 
cost of this is much less than that of tongue- 
and-groove pine boards, plywood, and sim- 
ilar stock, and the resulting appearance is 
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as pleasing in many An addition 
to the cozy atmosphere is a ceiling of fiber 
insulation tiles. 

Detail drawings are given of all parts of 
the bookcase and secretary. The dimensions, 
of course, will have to be changed to suit the 
height of the room in which the pieces are 
to be built and also the width of the wall 
space to be filled. If the width of the wall 
on which the bookcase is to go is much more 
than 5’, it may be a good idea to design the 
piece to be divided by two uprights instead 
of one and to have three doors to the cup- 
boards instead of two. More than one up- 
right can also be used for the shelves above 
the secretary desk if desired. 

The heights of the shelves are also, of 
course, subject to change to suit the height 
of the books, models, or other objects that 
are to be accommodated and also to fill the 
wall height pleasingly. Proportions given 
in the drawings will be found, however, to 
be harmonious, and they should be followed 
as closely as possible. Note that the-lowest 
shelf has the greatest height and the one 
next to the top has the least. ‘This provides 
a sense of balance and permits the display 
of the heavier articles on the lower shelves. 
‘The top shelf is a full 314” greater in height 
than the lowest. This is in keeping with 
good design, and part of this height is effec- 
tively taken off by the 3” molding and its 
1%" base, 


A feature of the desk is the concealed 
electric light. This light, as one of the de- 
tail drawings shows, is made from a baking 
tin of the type used for making bread or 
cooking meat loaf. The socket, an ordinary 
porcelain one, is bolted to one end. Besides 
being concealed, the lamp has the additional 
advantages of giving a soft, indirect light 
and of saving desk space. The concealed 
lamp, controlled by a toggle switch, is re- 
cessed behind a stationary panel that has 
the appearance of being a small drawer. 
If you wish, you could substitute a rotary 
on-off radio switch with a wooden knob 
that will look like a drawer pull. 

The corner construction of the bookcase 
and secretary gives them added strength 
and helps to hold them in place, as does the 
fact that they are built to the full height of 
the room. But for additional security, two 
small blocks are fastened to the upper part 
of the wall near the outside ends by means 
of toggle bolts, as shown in one of the de- 
tails, and the ends of the cases are anchored 
to them with screws, 

All the shelves of the bookcase extend 
from the outside end to the opposite wall, 
and the shelves of the secretary abut them, 
making it unnecessary to provide a partition 
behind the corner post. The shelves them- 
selves are held in front by nails through the 
uprights and in the rear by vertical cleats 
cut to the space between shelves. 


CURVE FOR DESK AND 
VALANCE 


40" 


S. 


VALANCE DETAIL 
DIMENSIONS TO FIT OUTSIDE 
‘OF WIN! 


SECTION A-A 
DRAWER CONSTRUCTION 


Wooden valances over the windows blend with the secretory. A bulletin boord holds world maps. 


Cupboard doors are simple board panels 
fitted together with dowels, as shown in one 
drawing, and then framed. An attempt 
should be made to have the panel stock of 
such width that the joints will divide the 
panel evenly inside the frame. 

‘The writing surface of the secretary desk 
is also built as a framed panel and is a drop 
leaf that completely closes the writing com- 
partment when raised. It is supported when 
lowered by chains that hold it level. If a 
desk pad is used on top of this, it will not 
be necessary to fill the seams in the wood 
for an even writing surface. 

Care should be taken in fitting the draw- 
ers so they pull out easily. Butt joints, as 
shown in one of the drawings, are satisfac- 
tory at the back, but the fronts should be 
rabbeted to receive the sides. 

Wooden knobs for the drawers and doors 
can be purchased unfinished at small cost. 
No knob is required for the writing drop 
leaf since it can be pulled out by the key in 
its lock. The cupboard panels are held closed 
by spring clips. 

Before finishing, fill all cracks and coun- 
tersunk nailheads with wood filler. It is ad- 
visable to‘use a filler that will take an oil 
stain uniformly. Next, do a thorough sand- 
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ing job on all parts, and then with a cloth 
apply an oil stain to match the wallpaper 
or wood on the wall, or better still, make 
the bookcase and secretary a shade or two 
darker than the walls. Apply the stain 
lightly or diluted and repeat with additional 
coats until the desired tone is obtained. Do 
not make the mistake of applying too dark a 
stain as the initial coat because it impreg- 
nates the wood and cannot be rubbed off 
readily. After the stain ‘has dried, finish 
with several coats of good-quality hard fur- 
niture wax. Another good finish would be to 
use semigloss varnish, followed by wax. 
‘Two additional features of the room are 
independent of the bookcase and secretary 
but add to the attractiveness of the project. 
They are wooden valances to match the 
scroll over the desk, and a bulletin board. 
‘This board should be large enough, approx- 
imately 4’ by 5’, to hold world maps, travel 
posters, bulletins, school notices, and the 
like. It is made of a sheet of composition- 
board paneling of a texture that will take 
thumbtacks and is framed with a simple 
natural-wood molding. The use of colorful 
travel maps not only provides a decorative 
feature for the room, but it also supplies an 
atmosphere of adventure and romance. 
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RUSTIC LAMP 


Kerosene Barn Lantern Converted 
to Electricity for Ceiling Light 


ERE is a rustic lamp that can be made 

from an inexpensive kerosene barn 
lantern. It will fit in an early American 
room or a rustic cabin or on a porch living 
room, or several such lanterns can be 
grouped and suspended from an old wagon 
wheel for greater illumination in a meeting 
room, barn theater, canteen, or the like. 

‘To electrify the lantern, remove the wick 
unit, and then drill a hole in each side of 
the tubular frame just above the juncture 
with the handle. Separate the two wires in 
an electric cord and run them through the 
tubular frame, as indicated in the drawing, 
pulling the ends through the opening left 
by removal of the wick unit. The upper ends 
of the wire are then bound to the handle 
with sufficient length above to permit con- 
nection in the ceiling fixture. 

Replace the wick unit with a nipple and 
flange soldered to the frame or with a fitting 
made of a plywood or fiber disk and a %” 
pipe nipple. Screw a socket shell on the 
nipple and connect the wires. 

‘The shade is light sheet metal cut from a 
pattern as shown in the drawing. Two drilled 
tabs support it on C-hooks hung over the 
lantern handle. In laying out the tabs be 
sure to allow for extra weight on the joint 
side of the shade so it will hang evenly bal- 
anced. Do not bolt the ends of the shade 
together until it has been hung on the lan- 
tern, or it may not go over the handle. 

Paint the lamp reddish brown to resemble 
copper. The shade may be dark green out- 
side and white inside—M. pe 8. 


f PATTERN FOR SHADE CUT 
FROM GALV.IRON OR COPPER 


CUT AND DRILL 


DRILL HOLE 
FOR SMALL BOLT 


TABS FOR HANGING 


Removal of the two wick units permits installation 
of a nipple and socket in this ceiling-hung lamp. 


Armed with a spi 


His native kayak as the Eskimo + ory. 
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‘an Eskimo battles a bear on a paperw 


Eskimos Carve Figures 
from Walrus Ivory 


TYPICALLY native in subject 
and execution, and therefore 
unique among craft products, are 
statuettes and trinkets carved by 
Alaskan Eskimos from the tusks 
of the Bering Sea walrus. Ex- 
amples of the work are shown 
in the accompanying photos. 
Handicrafts such as this are 
being encouraged by the U.S. 
Department of the Interior, 
which helps to distribute the 
product. Native sculpture, once 
held in disregard by Eskimos, 
has now become a means by 
which they add to their income. 


Pipe and ash tray carved from tusks of walruses. 


Giant Statue Chiseled from Wood 


FROM a single block of wood of the giant 
sequoia, this huge likeness of the legendary 

Paul Bunyan was carved by Carrol Barnes, of 

‘Three Rivers, Calif. It stands over 25’ high. 


War Memento Modeled by Women! 


AS A souvenir of the first training camp in 
Canada for the Royal Norwegian Air Force, mem- 
bers of the women's division made this model. 
The camp, “Little Norway,” was near Toronto. 
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If on old dresser or chest needs 
redecorating, the front ond top 
may be painted or enameled and 
the ends covered with wallpaper 
matching that on the room walls. 


Whether you ore i 
both seot will prove conv: 
The notch that rests on the tub con 
be cut to a n 


ing the wood. Cut to th 
legs ore angled out o 


both ways. 


One mother keeps the tongues 
of her child's shoes from slipping 
down by posing the laces 
through two smoll slits neor the 
top of the tongue before tying. 


out of it, this 
ient, for it works 


ding bor solder over 
for mark- 

the tub, the 
stability. 
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THE HOME SHIPSHAPE 


CORK DISK 
GLUED TO BACK 
OF WATCH 


Window-chain links and ordinary 
paper fasteners provide on easy 
way of offising a sign to o wire 
support. Slip the links over the 
wire, and staple to the placard. 


A thin disk sliced from a bottle 
cork ond glued to the back of a 
wrist watch will keep the watch 
from slipping around on the arm. 
Cut the disk with o razor blade. 


Rubber cups cut from crutch tips 
ond affixed to a typewriter will 
prevent the creep ond soundboard 
effect that often occur when the 
machine is used on o wood surface, 


ATTACH TO WALL 
wit Benews 
hs YW" x2" srocn 


USE A WASHER AT ~ 
EACH SIDE OF AR) 


4x Yo" 15” 


CARDBOARD 


CELLULOSE BACKING 


TAPE 


Most closets have space for one or more of these 
folding clothes hongers. When not in uso, the arm 
may be swung up out of the way. Before attaching, 
locate @ stud by sounding the wall with a homer. 


Loose scratch paper may be made up in pad form 
by applying cellulose tape to one end after joggin 
the sheets until they are even. Back the pad wit 
cardboard and rub the tape hard so it will stick. 


Maps may be mounted by gluing to a large 
of closely woven cheesecloth, then tacking # 
and bottom edges to a strip of molding. Point the 
molding a harmonizing color and give the mop an 
antique appearance by applying a coat of shellac. 
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Converted Gas Hot-Water Heater Warms Small Auto Repair Shop 


Co ieee 


Clamp Tray Aids Sign Painter 


SIGN painters who letter doors will find 
that the tray shown at the right will save 
them constant stooping to the floor to 
charge their brushes from the paint con- 
tainer. It was made by bolting a piece of 
wood to a clamp taken from a portable 
lamp. Clamped to the edge of the door at 
the height of the work, the tray is suffi- 
ciently secure to withstand the weight of 
one or two small jars of paint and the 
necessary brushes.—HERMAN KLEIN. 


Many Small Articles 
Stored in Salt Box 


CYLINDRICAL card- 
board boxes in which 
table salt is sold will 
serve as convenient con- 
tainers for storage of 
many small objects in 
the garage and work- 
shop. The boxes can be 
filled with a funnel, and 
the metal spout makes 
it easy to remove just 
a few parts when they 
are needed. The con- 
tents can be indicated 
by attaching a label and 
sample to the outside. 
Such boxes are useful 
for screws, rivets, or 
tacks.—R. H. DAVIS. 
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RADIATING heat like a pot-bellied 
stove, this old gas hot-water heater 
now provides all the warmth needed 
for a small automotive repair shop. 
‘The drawing indicates how it was 
converted. 

All insulation was removed from 
the outside of the tank and a large 
oblong hole was cut in the side 
above the middle. After removal of 
the flues, the hole in the baffle was 
enlarged to a diameter of 8” and an 
old brake drum was suspended with 
wire directly over it to spread the 
flames against the side of the tank. 
A piece of sheet metal was bolted 
over the hole cut in the side of the 
tank and a vent pipe was run out- 
doors from the top of the heater. 
‘The gas is regulated by hand, but a 
pilot light saves lighting the burn- 
er with matches.—E. S, HARRIS. 


Weatherstrip Holds Window 


WHEN a window keeps falling away from 
its raised position because the sash weight 
is not sufficiently heavy, the difficulty can 
be quickly overcome if the window happens 
to be equipped with 
weatherstripping of 
the metal type that 
fits in a groove. 
Make one or two 
slight kinks in the 
weatherstripping 
with a pair of pliers 
as illustrated at the 
right. These kinks 
will provide just 
enough friction to 
prevent the window 
from falling but will 
still allow it to be 
raised or lowered— 
HH. SCHLOSSBERG. 
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BOAT CONTEST 


EVERYBODY wants to own a boat, judg- 
ing from the entries in our boat contest. 
Designs were received from all over the 
country, from Canada, and from Europe. 
‘There were boats made of wood, plywood, 
molded plastics, and steel. Utilitarian 
houseboats, graceful sailboats, Diesel and 
gasoline-powered motorboats, and jet- 
propelled high-speed hydroplanes all had 
their adherents. 

Among the more unusual were three 
sailing catamarans, an amphibious auto- 
mobile, an auxiliary with sails that looked 
like airplane wings set on end, and an 
electrically propelled houseboat with a 
wind-powered generator. 

The six principal prize winners, though 
widely divergent in type, all have one 
thing in common—they are practical 
craft that can be built today. Four are 
shown in thé accompanying photos. 


ia PRIZE. 
wl 


re it's onchored? He fur 


4th PRIZE. Pvt. Robert 
E. Higgins wants o run 
ebout. With o Mercury 
engine, it may cost him 
$740. He plans to do his 
‘own building of the boat, 


If J, A. Delinks has built and is 
ing on his houseboat Seclusion, will he wire us 
ed no address. 


=! 

oe 
Sin ae 

Ist PRIZE. This V-bottom cruising soilboat was 


designed by Ens. Poul Edward Tay. It could be 
built by on amateur. Materials might cost $500. 


2nd PRIZE. 
Coburn hos his heart set 
on a sleek twin-screw steal 
cruiser powered by po! 
coke-type engine. If built 
on on assembly 


price might be $3,200, 


ourence F. 


List OF 
Ast Prize: Ens. Paul Edward Tay, 
mation © zs 
Dag Fates: Lenrence: 7. Cobass., Minis! 


| ged Prise: J. A. Delinka (no address even) 
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adowless Magnifier 


Lishtens Your Work 


By Frank McCarty 


ERVING a double purpose in the work- 

shop, this illuminated magnifier can be 
used on a bench stand for delicate hand 
work, or attached to a jigsaw or other tool 
so that fine markings may be followed ac- 
curately and without eyestrain. The lens 
used here was salvaged from an old reading 
glass, but any old or new lens approximately 
4” in diameter and giving suitable magnifi- 
cation will serve for this purpose. 


The bench-stand clamp fits over this jigsow post, 
but for some tools on oxtra bracket may be needed. 


To make the housing, cut a top and four 
to the dimensions indicated in the 
drawing. They may be made of almost any 
wood. Before assembling the pieces with 
glue and brads, mount the top in a lathe 
and turn it half through from the back until 
the lens fits snugly.’ Taper the hole slightly 
inward so it will hold the %" spring-wi 
lens retainer. Reverse the wood on the face- 
plate, and turn a recess of slightly lesser 
diameter, concentric with the first rec 
Leave a paper-thin partition between the 


Seen through the mognifier, markings on the illumi 
nated work are large enough to be followed easily. 


two, Then pare this wood away with a 
sharp knife. 

Glue a block of wood to the back of the 
case, and piece together the rest of the jack- 
knife bracket as shown. In order to use the 
magnifier on ‘a machine tool, it may be 
necessary to make an extra clamp with a 
hole of proper size to fit on some part of 
the machine. 

Wire two bayonet sockets in parallel as 
shown in the diagram, using a toggle switch 


to interrupt the circuit. Suitable sockets 
may be obtained from old automobile-head- 
light reflectors. Make sure they are of the 
high-and-low beam type, with two contact 
buttons on the bottom. Simple wood or metal 
brackets may be used to fasten them in 
place. Use insulated staples to secure the 
wire around the inside of the case. A pair of 
25-watt bayonet bulbs, rated at 115 volts to 
work on house current, will give adequate 
light for most of your shop needs. 


Panel Raising with a Circular Saw for Fine Cabinet Work 


RAIseD panel effects, such as are used 
on doors and cabinets, can be produced 
by thinning the edges of standard-stock 
panels. While special shaper equipment is 
generally used in large shops, the job can 
also be done with a dado head mounted 
in a circular saw. 

Tilt the saw table slightly more than 
the slope of the border desired, and adjust 
for depth of cut. Clamp a fence strip to 
the table at an angle with the saw. The 


greater the angle, the smoother the sur- 
face produced. This angle also regulates 
the bevel and edge curvature of the 
raised portion. Test on scrap lumber. 

To make the cut narrower, remove 
some of the chippers; for greater width, 
shift the fence after the first cut, reset 
the saw, and repeat the operation. Leave 
a %" to %” flange which can be ripped 
off as shown in Fig. 2. The parallel edges 
fit the frame grooves.—EpWIN M. LOVE. 


| 


Pointers on Buying a Used Lathe 


‘CREW-CUTTING lathes are probably the 

most versatile of machine tools, and 
most home workshop enthusiasts hope some 
day to own one. With the end of war pro- 
duction and the probable release of numbers 
of surplus lathes, some in sizes suitable for 
home use, that day may be near for many 
amateur machinists. 

In buying a used lathe, you will want 
more than shiny metal and a good paint 
job. Some mechanical defects, however, are 
more serious than others. Many parts, such 
as lead and cross-feed screws, nuts, and 
collars, can be replaced at nominal cost. 

‘The backbone of the lathe is the hed, and 
this should be examined first. Check for 
twist with a machinist’s level; even so deli- 
cate an instrument as the cabinetmaker's 
level shown used above may not register 
slight misalignments. Try the level both at 
the extreme tail end and near the head- 
stock. Some variation may be caused by 
improper mounting, so use shims if neces- 
sary to level the bed for the next tests. 

Nicks and scratches in the ways are not 
serious, and a smooth finish does not always 
mean absence of wear. Clamp a dial or 
exposed-type indicator on the tailstock 
with the indicating finger at right angles to 
the way being checked, clamp the tailstock 
at various points, and note the difference in 
readings, which should not exceed .004”. 

To check the headstock bearings, clamp 
the indicator in the toolpost so it bears on 
the live center (first wipe the center and the 
spindle hole clean, and check the center to 
see that it is in good condition). Then rotate 
the spindle, watching the indicator. The 
reading should not vary over .001” if the 
center is true and the spindle straight. 
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‘With the indicator still in position, pry the 
spindle to one side with a wooden bar. 
Movement of the indicator denotes play and 
should not be more than .002". Excessive 
play sometimes can be corrected by tighten- 
ing the headstock fastenings to the bed, 


An indicator on the toilstock shows wear on ways. 


High spots on the ways are filed down carefully. 
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replacing ball bearings, or adjusting tapered- 
roller or plain headstock bearings. Also 
check the back gears to see that they are 
not badly chipped. 

See that the tailstock center is aligned 
with that of the headstock. It may be, when 
a shop has had several lathes, that tail- 
stocks have become mixed and the correct 
one is on another machine. If a match 
cannot be obtained, shimming or filing may 
be necessary. In checking center align- 
ment, clamp the indicator in the toolpost 
and adjust the finger to bear on the top of 
the live center. Without disturbing the 
indicator, place the same center in the tail- 
stock, which should be set on center hori- 
zontally as shown by the witness mark on 
the base, and move the tailstock up so the 
finger will bear similarly on the center. 

Examine the feed gears and, if they are 
not the quick-change type, check those 
listed inside the gear cover against those 
furnished to see that the set is complete. 

With care, it is even possible to true 
worn ways. With the indicator mounted on 


the tailstock, try it every 3" and write down 
the readings. File the high spots with a 
smooth mill file held flat against the way, 
carefully reducing these points to within 
.0005” of the lowest part; then hone with a 


Prying on the spindle checks for loose beorings. 


fine oilstone. If there is no provision for 
adjustment, looseness of the carriage on the 
ways can be corrected by filing the part of 
the carriage against which the retainer strip 
fits. Both the front and rear should be ad- 
justed so that there is neither drag nor play. 

Before filing the bottom of a high tail- 
stock, check with the indicator at the top of 
the center with the center fully retracted 
and fully extended to see that the sleeve is 
parallel with the base. If it is not, a little 
metal can be filed off. 

Write the manufacturer for instructions 
on adjusting sleeve-type headstock bearings. 
If shims are provided, an equal number 
should be removed from each side. Loosen- 
ing the clamp screw on a lathe with a bea 
ing cap that cannot be removed will permit 
pulling out the shim for peeling. 

Gibs holding the cross slide and com- 
pound-rest slide in the dovetail may be ad- 
justed by loosening the lock nuts and draw- 
ing up the screws to prevent play without 
binding. Dismantle the parts first and clean 
them. Coat them with motor oil after as- 
sembling, and check the adjustment by 
running the slide from one extreme to the 
other. Adjustments are provided for the feed 
screws, but a little end play will cause no 
trouble.—W. E. L. 


One center tests headstock ond toilstock alignment. 


A low toilstock is oligned with a shim like 


is. 
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Toke out excessive end play in o cross-feed screw. 
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NEW SHOP IDE 


SERVICEABLE V-BLOCKS may be assem- 
bled in short order from two equal lengths of 
identical hexagon 

stock bolted together 

across the flats. Nat- 

urally, the larger the 

hex stock used, the 

deeper will be the V- 

notch formed. In 

drilling for the hold- 

ing bolts, take pains 
to see that the holes 

are parallel and that 

the bars are exactly 

aligned.—C. W. W. 


SURFACE GRINDING in the drill press with 
a cup wheel can be speeded up if a collar is 
bolted to the drill- 
press standard just 
under the table. This 
will permit the table 
to be swiveled from 


side to side without 
changing its height. 
Such collars are sold 
for clamping under 
the head of the drill 
press.—S. P. 
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THREADING BLIND HOLES sometimes pre- 
sents annoying problems. Chips that drop 
down past the flutes in the tap may prevent 
complete bottoming, increase the danger of 
tap breakage, and be troublesome to remove 
after the tap has been taken out. A simple 
solution is to pack the hole with ordinary 
soap before tapping, as in the photo at the 
left. When the tap is turned in, soap is 
forced up through the flutes, as shown in 
the photos below, carrying out the chips 
with it, If a number of holes are to be 
tapped, it may pay you to prepare a quan- 
tity of soap cylinders by pressing a tube 
through a bar of soap, removing each by 
pushing it through the tube with a suit- 
able rod.—FRANK MCCARTY. 


KEYWAYS in small gears, flywheels, and 
pulleys may be cut in the lathe when regular 
keyseating equipment is not available. A 
square bit is ground to correct width and 
checked with a micrometer. Front clear 
ance, as at A, should be held down to 2 to 4 
deg., and the side clearances kept equally 
small. The bit is inserted in a standard bor- 
ing bar, and is set level and at center height. 
The lathe spindle is locked by engagement 
of the back gears or the index pin, or by 
other means. To cut the keyway, the car- 
riage is moved back and forward by hand 
with the tool fed in a few thousandths at a 
time on each cutting pass. For small work, 
braze a bit to the end of a bar.—R. M. D. 
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Precise centering of work may be 


done with the aid of this device. 


Here a pair of plates is moved 
to reduce the indicated runout. 


ACCURATE LOCATION of center marks for 
boring in the lathe, or for turning diameters 
concentric to a given point, cannot readily 
be done with the dial indicator alone. The 
device shown above, a simple fixture turned 
from drill rod, provides a surface against 
which the dial indicator can be brought to 
bear. Great accuracy is then possible, since 
the runout shown on the dial is twice the 
actual error. 

Turn two pieces of drill rod to the dimen- 
sions given in the drawing, making certain 
that the plunger is a good sliding fit in the 
shank. Grind the end of the latter to a 60- 
deg. point and harden it; then assemble the 
locator with a retaining pin. 

‘The ‘sequence of operations in using the 
locator is as follows: Lay out the work 


STUD HOLDERS, made up in a set of com- 
mon thread sizes, will prove useful in almost 
any shop. They will come in handy for in- 
stalling or removing studs without injuring 
the threads, for holding studs in the vise or 
three-jaw chuck, for occasional use as small 
leveling jacks, and for various other pur- 
poses. Use steel hexagon stock for the body, 
cut and faced to a length about three times 
the diameter of the cap screws to be used 
(this will call for a slightly larger tap drill 
than usual to prevent tap breakage). To 
screw a stud, the cap screw is first locked 
against the stud, and the shank is then 
turned with a wrench.—R. D. 
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Above, a height gouge i 
lay out @ casting before boring. 


used to 


Mounted on on ongle plate, this 
costing is now lined up exactly. 


carefully and lightly prickpunch the point or 
points to be centered, using a fine punch 
ground to an included angle of 60 deg. The 
work is then clamped lightly to the face- 
plate or angle plate, and the center locator 
is mounted under light spring tension be- 
tween the punch mark and the tailstock 
center. After the work has been lined up by 
eye, a dial indicator is mounted in the tool- 
post with its registering point touching the 
locator close to the work. The runout shown 
on the indicator when the lathe spindle is 
rotated by hand is corrected by tapping the 
work gently until the indicator hand remains 
stationary during one full revolution. The 
work is then clamped tightly and rechecked. 
Be sure that the locator itself does not turn, 
since this might introduce errors.—J. C. M. 


cap HOLDING 

screw STUDIN 

vise 
HEXAGON 
‘STEEL 
INSTALLING: 
LEVELING 
WORK ON = 
‘TABLE 
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With His Lathe and Camera, 
in the Construction of an 


and with a-flair for mechanics, small- 
Scale steam engines are ever-fascinat- 
ing projects. The craftsman handy also at 
woodworking can make the necessary pat- 
terns from blueprints and have the castings 
poured at a local foundry. Many other work- 
ers will prefer to start off with a set of 
castings obtained in kit form, doing the more 
interesting machining and assembly work. 
The little vertical slide-valve engine shown 
at left and in color on page 116 was con- 
structed from such a set of castings, All 
the castings are hard bronze, which finishes 
up beautifully and takes a high polish when 
buffed. The engine has been carefully de- 
signed for amateur construction and is with- 
in the ability of the beginner who has a fair 
Acquaintance with his lathe. When properly 
machined and connected to a suitable boiler, 
it is a sturdy little power plant. 
Model-engine kits include blueprints, but 
these do not show the beginner how the 
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Slide-Valve Steam Engine 


C. W. Woodson Takes You Through the Actual Machining Steps 
Efficient Little Working Model from a Set of Rough Castings - 


parts are to be machined to the shapes and 
dimensions specified. The accompanying 
photos illustrate actual steps in finishing a 
set of castings, and many of the operations 
shown are common to the machining of all 
small engines. Dimensioned drawings of this 
particular one appear on page 182. 

Machine work is started on the engine 
bed by chucking it, as in Fig. 2, and facing 
the tops of the bosses smooth to receive the 
four columns and the two main bearings. 
Holes can then be drilled and tapped for the 
columns, and the mounting lugs may be 
drilled for hold-down bolts. 

‘The flywheel is faced smooth and brought 
to diameter while held in the three-jaw 
chuck as shown in Fig. 3, and the shaft hole 
is also drilled and reamed at this chucking 
to make it concentric with the rim. Reversed 
in the chuck, the piece is faced smooth on 
the opposite side. Drilling and tapping the 
hub for a setscrew to hold it on the shaft 
complete the flywheel. 


Figure 4 shows the finished flywheel and 
bed and the two main bearings and their 
mounting screws. The bearings were filed 
smooth on the bottom, drilled slightly under- 
size for the crankshaft, and drilled for the 
clamping bolts, They were then aligned on 
the bed while a drill was run through them 
to spot the mounting holes in the bed. After 
they had been bolted to the bed a reamer 
was run through both to align the shaft 
holes accurately. 

The four columns are a simple lathe job, 
merely requiring cutting to length, shoulde 
ing down, and threading on each end—the 
lower for screwing into the bosses and the 
upper for the nuts that hold the cylinder 
support. A gauge, made by cutting a notch 
2 5/16” log in a strip of sheet metal, will 
help assure identical shouldered lengths. 

‘The support is machined while held in 
the three-jaw chuck. Its upper surface is 
faced smooth. Then a step is turned (Fig. 5) 
to the diameter of the cylinder bore and 
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1/16" high for accurately locating the cylin- 
der and making a steamtight joint. The 
piston-rod hole “is drilled concentric with 
the step at the same chucking to assure 
proper centering of the piston in the bore. 
With the faced side flat on the drill-press 
table, the hole is counterbored and tapped 
for the packing gland. The four column 
holes are then drilled, and the edges of the 
casting are smoothed up with a fine file. 

‘Mounted first in the four-jaw chuck, the 
cylinder block is accurately bored and 
reamed to final size, and the ends of the 
cylinder are faced square and smooth. The 
piece is rechucked with steel disks under the 
jaws to protect the cylinder ends, as in 
Fig. 6, and the steam-port face is machined 
smooth at high speed and with a very fine 
feed and a honed round-nose tool. 

Steam ports and exhaust ports are care- 
fully laid out on the ends, face, and one 
side of the cylinder block. Steam ports are 
drilled at an angle in each end, as in Fig. 7, 
to meet holes drilled in from the port face. 
To provide enough port area, two parallel 
holes are drilled for each, and they may be 
connected by chipping out the intervening 
metal with a small chisel. The exhaust port 
is drilled first from the port face and then 
connected with a port drilled at right angles 
from the side of the cylinder block. 

Figure 8 shows the steam chest being 
faced smooth and brought to proper thick- 
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ness while held in the four-jaw chuck. It is 
then rechucked horizontally, and the boss 
for the valve-rod gland is turned to size, 
drilled for the valve stem, counterbored for 
the packing gland, and threaded. The steam- 
chest cover is made up from %” brass plate 
cut to size and filed to a close fit on the 
steam chest. Then, with the two parts 
clamped in position on the steam-port face 
of the cylinder block, four screw holes are 
drilled through into the cylinder block. The 
holes in the block are tapped and those in 
the steam chest and cover are drilled out to 
clear the screws. 

Machine the top of the cylinder head first, 
holding it in the three-jaw chuck, and light- 
ly scribe a circle near the edge for laying 
out the screw holes. Then reverse the piece, 
chucking the projection, face the inner side 
smooth, and turn a 1/32” step to fit the 
cylinder bore. After the screw holes have 
been laid out, the head is snapped on the 
cylinder and the holes are drilled in both 
parts at the same time. Repeat this opera- 
tion for the lower cylinder support. Tap 
the holes in the cylinder and open out those 
in the head and support. The cylinder and 
its parts are shown in Fig. 9. 

‘Chucked off center while held in the four- 
jaw chuck by the crankshaft boss, the ec- 
centric is turned to shape. It is then re- 
versed and faced, and the boss is turned to 
size and drilled for the crankshaft. The 
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piece is next held in the drill-press vise and 
the boss cross-drilled and tapped for a set- 
screw that holds it to the crankshaft. 

In Fig. 10, the eccentric strap is held in 
the four-jaw chuck to be bored for the 
eccentric and faced smooth. Next, it is 
drilled and tapped for a setscrew and then 
drilled at the small end for the valve-rod 
coupling pin. The valve rod is turned from 
34” square cold-rolled steel, threaded on the 
turned end, slotted on the square end, and 
drilled also for the coupling pin. The as- 
sembly is shown in Fig. 11 along with the 
eccentric, slide valve, and valve nut. 

‘Work on the valve is slightly more diffi- 
cult. After machining the lower face smooth 
in the four-jaw chuck, work over the piece 
with a fine file, cutting the grooves for the 
valve rod and nut and bringing it to shape. 
Then form the cavity by drilling blind holes 
and chipping out with a tiny chisel made of 
drill rod. 


‘The crosshead is made up from two small 
pieces of brass bar stock silver-soldered 
together. The guide is formed with a cast- 
ing and two short pieces of channel brass, 
as shown in Fig. 12 and the drawing. Cut 
all the way across the main part of the 
crosshead, drill and tap for the piston rod, 
attach the shoe with silver solder, and drill 
for the pin. The piston rod is made from 
drill rod and threaded to fit the crosshead. 
Machine the front of the crosshead guide 
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smooth, file it to proper width, and face the 
top end smooth and absolutely square with 
the front face. File the channel brass to 
narrow one leg. Clamp the two pieces to the 
guide with a strip of brass under the lips 
to true them with the guide face; then drill 
the parts and flush-rivet them. Drill the 
two screw holes in the end and clean up with 
a fine file and emery cloth. Then with a fine 
file bring the cross head to a snug sliding 
fit in the crosshead-guide ways. 

The connecting rod, crank disk, and crank- 
pin (Fig. 12) are machined to size, the con- 
necting rod being faced on its large end and 
drilled for the crankpin. Its small end is 
filed and drilled for the crosshead pin. 
Chuck the crank disk by the boss, face, turn 
to diameter, and drill a drive fit for the 
crankshaft. Drill and tap for the crankpin, 

Turn the piston from a piece of cast iron 
or brass to a nice sliding fit in the cylinder 
bore, drill and tap it for the piston rod, and 
face the top and bottom smooth. The piston- 
rod packing gland and the valve-rod gland 
are turned from bar stock, threaded, and 
drilled and reamed for their rods. 

‘Assemble the parts and make sure there 
is no sign of binding when the flywheel is 
turned over. Then adjust the eccentric so 
the valve will just begin to open the steam 
ports when the piston reaches either end of 
the stroke. Oil the parts and try the engine 
out under steam or air. 


181 


aft eer bak 


necanhey ROD a FLYWHEEL 
(ig HEX.BRONZE) 3-48 TAP 


te é % : : 
hs E Sines = — 
Mie ORILL Fon PIN IN ASSEMALY Kena Sie. 2 & eae map” 


VERTICAL SUPPORT 
CRANK DISK (enoves) crm (RS) 4REQ. 
+e BEARING 
ine Bete % _ < . 


182 POPULAR SCIENCE 


NEW DEVELOPER. Resembling an oversized 
match folder, a package of the Universal 
MQ Developer just announced by the East- 
man Kodak Company contains two hermeti- 
cally sealed enve- 
lopes of powdered 
chemicals. These 
yield 82 oz. of solu- 
tion for tank develop- 
ment of film and 
plates or 12 oz. for 
tray development of 
films, plates, or pa- 
pers. The packet is 
intended not only for 
those whose require- 
ments are small, but 
also for those who 
want to make up 
fresh developer each 
time any is used. 


EXACT TIMING of any photographic oper- 
ation is possible with a new universal timer 
produced by the Gray Laboratory and Manu- 
facturing Company, of Dayton, Ohio. If 
desired, it will pro- 
vide automatic tim- 
ing by making or 
breaking the circuit 
of any photographic 
equipment that is 
plugged in. Second 
and minute hands on 
the 8” dial are easily 
visible in semidark- 
ness. A bell signals 
the time also. 
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NEW PHOTO EQUIPMEN 


ABUILT-IN GENERATOR driven bya spring 
supplies electricity for a new flash gun 
developed by Dynaflash Laboratories, of 
Los Angeles, Calif. Light in weight, the 
6-volt A.C. generator has no brushes, com- 
mutator, contacts, or switches. The manu- 
facturer says the gun was inspired by the 
disappointments of war photographers who 
often missed pictures because of weak bat- 
teries. 

Firing from one to three bulbs as desired, 
either at the camera or up to 30’ away, the 
gun simultaneously trips the shutter by 
means of a cable release designed to prevent 
mechanical damage to the shutter. Suitable - 
for any camera with a plunger-type shutter 
and some with focal-plane shutters, the gun 
can be used with various types of bulbs with- 
out adjusting the synchronization setting. 


PRINT TRIMMING is accomplished quickly 
and accurately with a low-cost trimmer sup- 
plied by the Tikern Corporation, of New 
York City. Measuring only 3%" by 7%", 
the steel base occupies a minimum of work- 
ing space. Both the blade, which has a self- 
sharpening edge, and the rule guide are 
cadmium-plated. 


TWO PERSONS MAY VIEW color slides or 
strip film simultaneously with a desk-type 
viewer manufactured by the Adel Precision 
Products Corp., of 
Burbank, Calif. A 2” 
by 2” slide of any 
type is accommo- 
dated, compensation 
being made auto- 
matically for the 
thickness. The view- 
er, which is 5” by 7” 
by 7”, operates either 
on a self-contained 
battery or on house 
electric lines. 
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HANGING DARKROOM 


Uti 
By RICHARD B. LEWIS 


I YOU think that floor space is lacking in 
your present quarters @ permanent 
darkroom, perhaps you can profit by my 
experience. I managed to materialize my 
rkroom out of thin air—by hanging it in 
the back of a two-car garage 

In the typical double garage 


there is 
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izes Waste Garage Space 


5 ra darkroom more than 10’ long 
and almost 6’ deep, provided that it is built 
with its floor over the space normally occu- 
pied by car bumpers, and with its workbench 
overhanging the car hoods. A bump bar 
attached to the garage floor stops entering 
cars just short of the structure 

The room pictured did not involve difficult 
and required but 14 working days 


carpentry 


Two views of the finished darkroom. 
Besides serving os a reminder that 


the moster switch iz on, the pilot 
lamp also helps light up the steps. 
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for one man to build. The first step was to 
make sure that part of the weight of the 
structure could safely be hung from the 
garage rafters, with the remaining weight 
transmitted to the floor through posts and 
braces. The actual installation of the stud- 
ding, floor and bench took two days; wall 
paneling, ceiling, and trim took five days 
more; and seven days went into plumbing, 
wiring, and painting. Materials and all wir- 
ing and plumbing fixtures cost $83.12 at 
1941 prices. 

While the dimensions of any such dark- 
room will naturally have to be tailored to 
the garage and to the cars that use it, those 
of the room shown may be useful to persons 
undertaking a similar project. The overall 
inside length is 10’ 3"; length of the bench, 
8’ 6"; depth of bench, 3’ 1"; sink, 20” by 30”; 
clear width of floor space, 30"; floor to ceil- 
ing at the back wall, 6’; bench to ceiling at 
the front wall, 6’; and the bench height, 34”. 
‘The bench top is 6’ above the floor of the 
garage, and the floor of the darkroom is 38” 
above the garage floor. 

Well-planned wiring and plumbing are of 
course essential features in a good darkroom. 
Nine electric switches are centralized in 
three switchboxes on the beam above the 


workbench. From any point in the room, 
even in the dark, any switch can be con- 
veniently reached and identified. A fused 
master switch and pilot light are located 
outside the door, where the pilot light re- 
duces the chance that a light, drier, fan, or 
heater may be left on accidentally. Elec- 
trical outlets are installed in patented con- 
duit along the back of the bench, on the 
beams, and on the walls. 

‘The sink drain has two separate outlet 
pipes controlled by a selector valve; a turn 
of the valve in one direction sends waste 
chemicals into the sewer, and a turn in the 
other direction sends wash water from 
prints or films into a hose that leads to the 
flower beds and lawn outside. 

Since the back wall of the darkroom is 
insulated with rock wool, a small electric 
heater is sufficient to maintain a comfortable 
temperature in winter. An exhaust fan 
situated in a light trap provides ample fresh 
air. Joints in the walls are sealed with 
calking compound, and the door, when 
closed, is sealed with sponge-rubber tape. 
Interior walls are finished in light green 
enamel, except the walls and ceiling near 
the enlarger, which are flat black to cut 
down stray-light reflection. 


Above, the garage wall before construction of the 
darkroom. The space was used for random stora; 


Back panels, side wall, ond ceiling were installed 
next. Plywood was used for the flooring and bench. 


After two doys' work, studding, floor, bench, and 
insulation were in place. Note the si 


LIGHT STAND. De- 


be handy in a studio. 
The column is a 72” 
length of %” by &” 
hardwood rounded at 
one end to fit snugly 
into a 12” piece of 4” 
pipe which screws in- 
to a floor flange on the 
base. Two pieces of 
stock %" by 1%” by 
18” were glued to- 
gether with a half-lap 
joint for the base, and 
blocks were added to 
take casters.—S. PorT. 


DEPENDABILITY is a major feature of the > —"™ 
flash-bulb battery box above. Built of scrap 
wood, it contains two No. 6 dry cells, fur- 
nishing 3 volts in series, which are wired to 
double outlets at both ends of the box. The 
same cells have given good service for nearly 
a year, and, on occasion, have been used with 
more than 40’ of wire and two reflectors. 
One power outlet is wired through a push- 
button for use in taking pictures by open 
flash. The other supplies current for use 
with a synchronizer. A sash lift serves as 
@ carrying handle.—Rosert K. GRAUL. 


Mounted on casters, the 
stand is easy to move, 


FILM HANGERS may be made at home at little cost. For 
the 4” by 5” size, bend a 24” length of 5,” stainless-steel 
linoleum binding over a steel strip %" thick (Fig. 1) to 
form a channel. Then cut the channel into two pieces, one 
18” long and the other 6”. Saw down to the bottom of the 
channel 6%” from each end of the 18” piece and bend it 
inward (Fig. 2). Next, remove a %" piece from one side 
of the channel at each end of the 6” strip and gently bend 
the remaining tabs to a sliding fit around the frame (Fig. 
3). For the bar at the top, cut a strip %” by 914” from 
1/16” stainless steel and grind grooves in its upper edge 
to fit tabs 1” long formed at each end of the U-shaped 

~ frame. Bend these around the bar (Fig. 4) and hammer 
] Hommer linoleum binding over tightly in place. Grind two 14” slots in the bottom of the 
@ steel strip to form a channel. frame for drainage——ED SHOLANDER, 


2 Cut the sides of the chonnel in 3 Now attach the top so that it 4 Clamp the frome to 0 cross- 
two places, and bend it inward. ~ slides on the U-shaped frame. "bor and the hanger is ready. 


THREE WHEELS from an 
old wagon were used to 
make this king-size drum 
for drying movie nega- 
tive and positive or re- 
versal film. Mounted on 
a single axle, the wheels 
are held in place by wood 
strips bolted to the rim. 
Interior wire stays fur- 
nish additional rigidity. 
An electric motor re- 
volves the drum by means 
of a narrow leather belt 
pulled taut over the wood 
strips near one end. Films 
are wound on the strips 
with the dull side out to 
keep the soft emulsion 
out of contact with the 
wood, and are rotated un- 
til dry.—Parris Emery. 


TRAY DEVELOPMENT of cut film is entirely 
practical if a tank is not at hand, but there 
is some chance of scratches and emulsion 
damage. To protect films from each other 
during agitation, spacer corks may be ce- 
mented to the bottom of the tray. Slits 
about 14” deep on opposite sides of each cork 
hold the film. The corks should be attached 
with a good grade of waterproof adhesive. 
Another tray similarly equipped with corks 
should be reserved for fixing the films in 
hypo.—H. KLEIN. 


FLAT BLACK PAINT for touching up or 
coating the interiors of cameras and other 
photographic equipment can be made from 
old phonograph records. Hammer them into 
bits, mix with painter's alcohol, and set the 
mixture away in a tightly stoppered jar for 
a few days before using. If the paint is not 
adhesive, a little shellac may be added, but 
be careful not to use too much or the paint 
will take on a luster. Use only prewar rec- 
ords, for some of the newer ones will not 
dissolve in alcohol—ELWYN S. BRYANT. 
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FOCUSING AID. As illustrated below, a 
piece of printed matter attached with cellu- 
lose tape makes it possible to bring objects 
with smooth surfaces into sharp focus on 
the ground glass. Adjust the camera until 
the type is clear, using a magnifying glass 
if you want critical sharpness, lock the 
camera, remove the printed matter without 
disturbing the subject, and your focus will 
be perfect.—WILL THOMAS. 


produced by cutting 
away and sanding a 
small black plastic fun- 
nel as indicated at the 
left, Cut the funnel 
slightly smaller than the 
outside diameter of the 
lens mount, and then 
rub it across sandpaper 
placed abrasive side up 
on a flat surface until 
a press fit is obtained on 
the lens barrel.—M.C. 


SAND OFF 
GLAZE 
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Holf an hour at an easy pace was sufficient to slice through this 
big gloss prism. A hand hacksaw would do the job, but more slowly. 


Poraffin daubed on 


warmed glass 
is one way of protecting the surface 
near the cut. Below, the points ond 
set of o hacksaw blade are ground off. 


Heavy Glass Objects Are Cut by Use of Hacksaw and Abrasive 


THICK glass objects like prisms and solid 
rods can be cut with ordinary shop equip- 
ment. While one photo above shows a tank- 
periscope prism being cut with a power 
hacksaw, the job might also have been done 
with a hand hacksaw. You will need only a 
little aluminum-oxide or silicon-carbide ab- 
rasive (100 to 120 grit), some turpentine, 
and a worn hacksaw blade. 

Grind off the points and set of the blade 
teeth, and install the blade so the teeth, now 
flattened stubs, are reversed from their nor- 
mal inclination. In a shallow can lid place 
about 14 teaspoonful of abrasive mixed with 
3 or 4 teaspoonfuls of turpentine. To pro- 
tect the glass adjoining the cut, coat it with 
paraffin. Warm the glass slightly, heat the 


paraffin to just above melting, and swab it on. 

Before clamping the glass, wrap several 
layers of adhesive tape around it for pro- 
tection, or better, embed the entire piece in 
a block of plaster of Paris. The plaster pro- 
vides rigid support for the glass and pre- 
vents it from breaking irregularly just be- 
fore the blade cuts through. Feed abrasive 
mixture with a wooden paddle and begin 
work; the glass will cut slowly but easily. 

Variations on this technique include the 
use of a copper strip instead of a blade (it 
will hold the abrasive better but may show 
a tendency to stretch or buckle), a thin 
metal disk revolved at slow speed in the 
drill press, or an iron or copper wire as a 
blade in the jigsaw.—W. E. B. 


Small Lens in Protective Mount Is Handy Pocket Magnifier 


COUNTLESS uses will be found for a key- 
ring magnifier so tiny that you can easily 
carry it with you at all times. This one em- 
ploys a war-surplus lens, 9 mm. in diameter 
and affording a theoretical magnification of 
13% diameters. Brass or plastic 4” thick 


will serve for the paddle-shaped mount. 
Bore it a trifle less than the lens diameter 
and then counterbore it half way through to 
take the lens, which is cemented in. Make 
the sliding cover from thin sheet metal, and 
provide two pin stops for it.—W. B. 
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Worn-Out Tubes Are Salvaged 
As Rectifiers with Few Changes 


Rapio tubes that drop off in efficiency or intro- 
duce unwanted noises into the receiver may have 
to be replaced even though they are not actually 
burned out. 

Many such tubes can be reused as rectifiers 
by reducing the effective number of circuit ele- 
ments to the two found in a simple diode. 

Some tube types, illustrated at the right, can 
be converted by means of the changes shown. 
‘The beam-forming plates of the L6 series of am- 
plifiers have been omitted since they are not 
affected by the changes. In some cases it may be 
necessary to insert a voltage-dropping resistor in 
series with the filament.—WALTER ANDERSON. 


Pr", | Copper-Oxide Rec! 
“Used for Bias Voltage 


Bas voltage may be obtained in 
certain types of equipment by lift- 
ing the filament line from ground 
and installing a copper-oxide recti- 
fier. Conventional cathode-resistor 
bias is ineffective in circuits where 
plate current either doesn’t flow or 
is intermittent—for example, relay 
or photocell hookups—and a voltage 
divider may cut the plate current. 
A rectifier across the filament is, in 
effect, a small power-supply bias 
that does away with the need for an 
extra D.C. source to serve this pur- 
pose.—GEORGE O. SMITH. 
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Wireless Record Player 


BROADCASTS THROUGH YOUR RADIO 
a By Albert W. Hellenthal 


|AVE you banished 
your old hand- 
wound phonograph to 
the attic because radio 
has spoiled your ear for 
its tinny sound? If 80, 
here's your chance to 
modernize the forgotten 
antique, and for a few 
dollars give it a tone as 
good as that of your 
radio. Exactly the same 
tone, in fact, for it will play records through 
your radio. From basement to attic, any 
radio in the house can be tuned to pick up 
records played on the unit, so the entire 
family can enjoy favorite selections even 
though not gathered in one room. 

‘The heart of the record player, a one-tube 
oscillator small enough to fit into the palm 
of your hand, is actually a tiny broadcasting 
station. It emits a radio-frequency carrier 
wave on which are impressed the audio fre- 
quencies comprising the recording. 

‘Assuming that you have none of 
the necessary parts in your scrap 
box, total cost for the oscillator 
should be about $5. Add to this 
the cost of a crystal pickup—say 
another $5—and you're all set. 
Some of the parts have been pretty 
scarce for the past few years, but 
many supply houses have again be- 
gun to stock the most important 
items you will require. 
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Compactness and simplicity of design are 
obtained chiefly through the use of a single 
multipurpose tube designed for use on 115- 
volt house current. A 117N7 tube is shown 
in the diagram, but a 117L7, 117M7, or 117P7 
can be used equally well with a few minor 
changes in the socket connections. The 
diode section of the tube rectifies A.C. into 
a D.C. power supply which is filtered through 
R5, R6, C7, and C8. As with any A.C.-D.C. 
circuit, direct current goes through the 
rectifier relatively unchanged. 

Radio-frequency (R.F.) currents are set 
up in the tank circuit, which consists of a 
small trimmer condenser (C2), and one 
winding of an adjustable iron-core oscillator 
or antenna coil (L). Some experimenting 
may be necessary to find the correct connec- 
tions. Varying either the core or trimmer 
or both will change the oscillator frequency. 

Transferred to the secondary of the coil 
and applied to the control grid of the ampli- 
fier section, this R.F. constitutes the “carrier 
wave" of your transmitter. 

Vibration in the needle of the 
pickup causes a varying pressure 
to be exerted on the crystal. 
‘Through an effect known as piezo- 
electricity, these mechanical vi- 
brations are converted into alter- 
nating voltages that vary at audio 
frequencies. When this audio 
signal is applied to the screen 
grid, it alters the carrier wave, 
and it is the modulated wave that 
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reaches the plate. rom here the combined 
wave goes directly to the antenna and out in- 
to space. In principle, pretty much the same 
thing takes place in a large transmitter. 

Any kind of cloth-covered wire may be 
used for the antenna, but it should be kept 
under 5’ in length to prevent the signal from 
radiating beyond the house. This is im- 
portant, since regulations of the Federal 
Communications Commission prohibit un- 
licensed broadcasting beyond a very limited 
range. To insure further against radio inter- 
ference either for yourself or your immediate 
neighbors, tune the oscillator to a frequency 
that is not used by any local station. 

The oscillator will have to be tuned ex- 
perimentally. Put a record on the 
phonograph, turn up the volume 
of both the record player (R4) 
and the radio, and tune the radio 
through its entire range. If the 
signal is not picked up, vary the 
trimmer condenser or the iron core 
of the coil until it is. Now select 
an unused frequency and keep ad- 

, fusting the oscillator until the 
record comes through with maxi- 
mum strength just at that point 
on the dial of your radio. 


While an old spring motor is perfectly 
satisfactory in this unit—provided, of course, 
that both the spring drive and speed regu- 
lator are in good condition—it isn't neces- 
sary to use this type if you have or can get 
an electric turntable. With the latter you 
eliminate the need for hand winding, which 
is a troublesome and unpopular feature of 
the older phonographs. To install an electric 
motor, wire it into the circuit as shown by 
the dotted lines in the diagram; all the other 
wiring remains the same. 

Any box or cabinet will serve to house 
your new record player; the tiny oscillator 
requires very little space and may be 
mounted in any position without affecting 
its operation. If you put the player 
in the original phonograph cabinet, 
it will be necessary to remove the 
acoustical pickup. This will leave 
a large hole which may be covered 
with a piece of composition board 
or plywood that becomes a mount- 
ing place for the new pickup arm, 

On D.C., the unit may not work 
as it is first plugged in, Take out 
the power-line plug and reverse it. 
You may wish to mark it for fu- 
ture use. 


List of Parts 
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Dr. Albert Rose, engineer 
for RCA, holds the compact 


image orthicon, new super- 


2 television 


Televising 


special 


tube. 


events 


with the new camera tube. 


Here, 


televisers 


pick up 


New York's famous rodeo. 


ONE CANDLE could produce all the light 
needed by this new television pickup tube 
shown above and below. Developed by RCA, 
the “Image Orthicon" is capable of building 
up a weak image into a visual signal strong 
enough for clear transmission and reception. 
As light from the subject strikes the sensi- 
wtive tube face, electrons are released and 
directed toward the target, where each strik- 
ing electron releases several more. A scan- 
ning beam replaces the extra electrons that 


SHADOWS or “ghosts” appear on a tele- 
vision screen when the transmitted signal 
strikes an object which reflects a secondary 
wave. These ghosts can now be laid to rest 
with the Farnsworth antenna, below. Re- 
mote controls enable the user to rotate the 
antenna, or extend or contract its arms, 
until the strongest signal is obtained. 
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are thus drawn off. The return beam, cor- 
responding to the original signal, is multi- 
plied many times and carried out to the 
broadcast transmitter. 

Most important of the contributions that 
the Image Orthicon is expected to make to 
television broadcasting lies in freeing the 
camera from the limitations of elaborately 
lighted studios. Because less light is needed, 
camera lenses can be stopped down to 
achieve greater depth of field. 


aterm secon 


MAKING MOLEHILLS out of mountains has 
become a favorite occupation of electronic 
engineers, as witness the two midget parts 
shown above. The audio transformer, left, 
is one of a series of similar items, designed 
for the Signal Corps, that have been reduced 
to 1” in diameter. Also measuring 1” across, 
the meter, at right, is typical of a similar 
line of instruments used in aircraft and 
portable equipment. Both are now being 
manufactured for civilian uses. 
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MICROTOME SLICES SECTIONS 
FOR SLIDE MAKING 


BY MORTON C. WALLING 


HEN it comes to sectioning material 

to make your own microscope slides 
you will soon find that a microtome is prac- 
tically indispensable. With it you can slice 
plant stems, leaves, fruit rind, animal tissue, 
and various other materials to the thickness 
of a few microns. 

Making a microtome is not difficult. The 
photos and drawings show a small hand 
model assembled from wood, bolts, and 
other odds and ends. A straight razor or a 
safety-razor blade is used for the cutting. 

The micrometer feed, by which the speci- 
men can be moved outward a few microns 
at a time between cuts, is obtained by the 
use of two common bolts of slightly differ- 
ent thread pitch. The principle followed was 
suggested by Alden A. Grosz, of New Or- 
leans. A difference of about four threads 
per inch is satisfactory; in the microtome 
shown \%"-20 and 3/16”-24 bolts were used. 
Other combinations differing by a few 
threads would do as well. 

From well-seasoned wood, cut pieces for 
the frame to the dimensions shown in the 
page 195. Cut off part of one 
angle bracket midway between 
the two screw holes and enlarge the hole 
remaining in the stub to clear the 20-thread 
ing able to section specimens yourself will add bolt. Screw the other leg to the wooden 
greatly to the pleasure of microscopy os a hobby. frame. (Turn the page.] 


tioned with 
eautiful stem. 


ith two common bolts having different Dutchman's pipe vine, 
iced to the thinness of a few microns. hand microtome. A 


Using @ microtome bui 
pitch, sections can be si 
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HOW COARSE-THREAD BOLTS CAN GIVE MICROMETER FEED 


Hore is the principle of obtaining mi- 
crometer feed by the use of two common 
bolts of slightly different thread pitch. 


When the connector sleeve is rotated, it 
moves on the thread of the fixed #,"-20 
bolt a distance of 1/20” (.050") for each 
full turn, At the same time it moves in 


the opposite direction on the 3/16"-24 
bolt attached to the slide at the rate of 
1/24” (,0417") for each turn, 


ROTATASLE SLEEVE 


The net result is that the slide moves 
at the rate of 1/20” minus 1/24” for 
each turn, or .050” minus .0417", about 
.008". This is the equivalent of 200 mi- 
crons. The feed can of course be further 
reduced by rotating the connector sleeve 
only fractions of a single turn. In order 
to facilitate this, the periphery of the 
sleeve can be calibrated in any number 
of even divisions. ALDEN A. GRO: 


TTT 


\o-0 ROL CLAMPED 
TO BRACKET 


‘The specimen is held in a brass tube hav- 
ing an outside diameter of about 14". At a 
point in the wooden endpiece in line with the 
bolt hole in the angle bracket, bore a hole 
into which the tube will fit snugly. Then cut 
a slot about 3/16” wide from the hole to the 
outer end and fasten the two wooden parts 
together with glue and brads. 

‘One end of the specimen tube should be 
closed by a plug drilled and tapped to re- 
ceive the end of the 24-thread bolt. A nut 
soldered in place could also be used. Cut the 
24-thread bolt to a length of 11%", screw 1,” 
of it into the tube, and solder it in tight. 
Next, cut the 20-thread bolt to a length of 
144", run it through the hole in the angle, 
and lock it with a nut. : 

‘The two bolts are joined by a long, cylin- 
drical sleeve or connector that is rotated to 
move the specimen tube in either direction. 
One way to make this connector sleeve is to 
drill a '»” by 15,” brass rod and thread half 
its length to fit the 20-thread bolt and the 
other half to fit the 24-thread bolt. Another 
way is to solder nuts in the ends of a piece 
of similar-size tubing. Pains must be taken 
to have the threaded holes in alignment. 
Roughen the outside of the connector by 
knurling or by rolling it with considerable 
pressure between a coarse file and a board. 

About %” from the open end of the speci- 
men tube solder a 6-32 nut filed down to 
move easily in the slot in the wooden block. 
Drill through the nut into the tube with a 
No. 36 twist drill and run a 6-32 tap through 
the nut and hole. Then install a 6-32 thumb- 
screw 11,” long. A knurled head for such a 
screw can be made by soldering on a bind- 
ing-post nut. Cut a %” wide strip of sheet 
metal slightly shorter than the cavity in the 
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Bye-24 BOLT FIXED r 


70 SLIDE 


tube to fit inside and serve as a partition 
between the clamping bolt and such speci- 
mens as plant stems. 

Assemble the microtome by running the 
connector on the 24-thread bolt as far as it 
will go, sliding the tube in, and turning back 
the connector to engage a thread or two of 
the 20-thread bolt. Make a punch mark on 
the connector so you can judge more easily 
when making fractions of a turn. When sec- 
tioning elder pith, for example, a quarter or 
one-third turn may be used for each cut, 

To give a smooth bearing surface for the 
razor blade, cement two %” by 214” pieces 
of glass to the piece flanking the specimen- 
tube hole. They may be cut from microscope 
slides. ‘The tube should be a fraction of an 
inch below the glass when the connector is 
all the way on the 24-thread bolt. 

To cut a section, run the connector all the 
way on the 20-thread bolt, clamp the speci- 
men in the tube, make one or two leveling 
cuts, and then turn the connector to move 
the specimen outward the desired amount. 
Slice with the razor blade held firmly against 
the glass and moved diagonally on it. 

An old-fashioned straight razor is prob- 
ably best for slicing, particularly if it has 
straight sides instead of being hollow ground. 
Safety-razor blades are most easily used 
when clamped in some sort of handle. 

You can section such materials as elder 
pith, plant stems, and balsa wood without 
special prepardtion. Soft animal tissue and 
the like should be embedded in paraffin, a 
process described in most textbooks on mi- 
croscopy and some on biology. The paraffin 
block may be trimmed to fit the tube or 
mounted on the end of a wooden plug or 
dowel of suitable diameter. 
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Threading the bolt hole in the connector sleeve of 
the microtome, It is threaded half its length for 
@ 20-thread bolt and half for one of 24 threads. 


Ports of the hand microtome. The ossembled frame 
ond, left to right, 2 20-thread bolt, nut, sleeve, 
24-thread bolt, specimen tube, and clamping bolt. 


When the specimen tube is advanced the distance 


Placing @ drop of Canada balsam on a glass slide 
desired, the 


tion is sliced off with a razor. for the permanent mounting of elder-pith sections. 


eater Yani = 207A. 
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ELE END 
OF SCREW 
To etwove 


BEND ucAE To MOUNT 
PARALLEL PLATES: 


EXPERIMENTERS can find many uses for 
prongs taken from cracked or broken electric 
plugs of the type illustrated above. Remove 
the screws or rivets that hold the metal to 
the plastic housing, and file off the burred 
ends of the wire-retaining screws. You will 
then have 90-deg. metal angles that may 
be used as mounting brackets for radio 
parts, switch components, auto-fuse holders, 
bearing mounts for small shafts, and other 
purposes. 

To construct a switch, mount the prongs 


Saucepan for Cap Blocking 


Work caps, although washable, have a 
tendency to shrink out of shape after clean- 
ing unless dried with considerable care. To 
help your cap dry properly after laundering 
or dry cleaning, place it on an inverted 
ucepan as shown below. Stuff crumpled 
paper between the pan and the crown of 
the cap, and allow the peak to rest on the 
handle—CHARLES FrTz PATRICK. 


Prongs from Broken Electric Plugs Fill Many Workshop Needs 


on a base, bend a strip of %” copper or brass 
into a narrow U-shape, and attach the strip 
to the hinge prong with a rivet or a screw 
and nut as shown above. A wooden or fiber 
handle may be added. 

By straightening the prong and bending 
the longer leg, an adequate mount is formed 
for contact points on relays, vibrators, and 
the like. The same arrangement serve: 
a stop adjustment for limiting the travel of 
moving parts, and for screw tension adjust- 
ment on springs and balances.—H. W. 


ive 


HUNTING for a wrench with which to shut 
off a gas valve can easily change a minor 
emergency into a critical one. No precious 
time need be lost, however, if you keep this 
homemade wrench hanging near the cutoff 
valve at all times. It can be made of almost 
any piece of steel large enough to take a 
7/16" by 1” slot and long enough to give the 
necessary leverage.—E. J. WIECZOREK. 
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Spring Helps to 
Heavy Cellar Door 


CELLAR doors are usually 
hard to open and harder to 
close quietly, but they don’t 
have to be. Install a large coil 
door spring so that its ten- 
sion, instead of tending to 
close the door—as is general- 
ly the case—will counter- 
balance most, but not all, of 
the door's weight. Caution 
all persons who have to go in- 
to the cellar about the light 
weight door so that it wo: 
spring up at them as a com- 
plete and perhaps disconcert- 
ing surprise.—ANDREW VENA. 


Griddle from Scrap Aluminum 


PANCAKES made in a frying pan never 
tasted right to me, so as an alternative to 
discarding my griddleless gas range, I found 
a piece of 4” sheet aluminum, beveled the 
edges, and sanded and scoured the surface. 
A small hole in the corner is used to hang 
the griddle up when not in use. Two griddles 
are shown at the left; the small one is used 
for toasting one sandwich, since no one here 
is interested in one pancake.—J. C. MAGEE. 


Clock Controls Electric Switch 


ANY type of electrical appliance can be 
turned on or off at a preselected time by 
placing a time switch in series with the 
current source. In the alarm-clock switch 
below, a string is drawn up when the alarm 
key unwinds, throwing the switch. Silence 
the alarm by removing the ringing plate or 
bending the hammer, mount the clock on a 
wooden base, and mortise the base to receive 
the switch. Depending on how you mount 
the switch, this may be either a normally 
on or normally off setup.—JACK HANSEN. 


Battery Charger Rides on Cart 


RECHARGING storage batteries used to re- 
quire that I bring them to my motor 
generator. I speeded up the job considerably 
by reversing the process. With a portable 
charger mounted on a cart supported by toy 
wagon wheels, I can now boost batteries 
without removing them from the cars I am 
servicing.—FRANK R. COLE. 
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Experiments With Liquids Show 
Strength of Surface Tension 


SURFACE tension of liquids hos mony surprising 

manifestations. Because of it, insects scurry over a 

edle will float, and o gloss 
This is brought about by 

liquid molecu 

© liquid mass, these forces are in equ 


eoch molecule is entirely surrounded by others. But 
molecules at the surface hove no companions on 
the outer side, Consequently, an unbalanced at- 
traction draws them inward until an equal oppos- 
ing force is set up. In inward pull pro- 
duces o tough surface 


LIQUID SURFACES tend to contract until 
the inward pull upon the surface molecules 
is equalized, Because of this, water spread 
over any smooth surface that it does not 
wet will draw up into one or more rounded 
heaps. This tendency, however, can be over- 


OBJECTS THAT USUALLY SINK can be 
made to float if care is used not to break 
the surface tension. As a demonstration of 
this, coat a piece of window screening with 
oil, float it carefully on a bowl of water, 
then add a cork. You will observe that the 
screen depresses the surface of the water, 
yet does not go through it—an indication 


come. Mix one part of denatured alcohol 
with three of water. This lowers the surface 
tension, and the mixture is easily spread 
over a smooth surface, as at the left. But 
as the alcohol evaporates, the liquid grad- 
ually contracts, as at the right. 


that surface tension acts like an elastic film. 
If you now wish to sink the screening, you 
can do so simply by lowering the surface 
tension. A little alcohol, ether, or liquid 
soap all will do it. Or if you merely touch 
the corner of a bar of ordinary soap to the 
water the screening will quickiy sink to the 
bottom of the bowl. * 
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BUBBLE TENSION. Everyone knows what 
happens when a string is removed from the 
neck of an inflated toy balloon, But how 
many know that the fragile film of a soap 
bubble also is under tension sufficient to 
force air out of the bubble? As pictured 


below, you can show this by blowing a bub- 
ble with a small funnel and by then holding 
the stem near a candle flame. Air will blow 
the flame, and the bubble will contract un- 
til it bursts, surface tension causing the 
film to shrink to the smallest possible area. 


OIL CALMS CRAZY CAMPHOR. Scrape 
several chips off a block of gum camphor 
and allow them to fall on the surface of 
clean water ina bow! that has been thorough- 
ly washed with hot water and a soapless 
cleaner and then carefully rinsed. Immedi- 
ately, the chips will begin darting crazily 
over the water, propelled by the differences 
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FORM A SOAP FILM across the mouth of 
a funnel, and then hold the funnel with its 
mouth down and stem open, You might ex- 
pect that gravity would cause the film to 
drop. Instead, it rises until it is high in the 
funnel. The contractive force of surface 
tension, seeking to make the film surface 
as smail as possible, wins out over gravity. 


in surface tension that are produced because 
the rough edges of the camphor dissolve at 
an uneven rate. Now touch the tip of a fin- 
ger to the water. Unless you have washed 
your hands quite recently or have a dry 
skin, enough oil will flow from that single 
touch to cover the water and send the 
camphor scurrying to one side of the bowl. 
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jady to opply the binding (3). Gui 

between the thumb and finger 
oport. At the 
stitches backward, throw ti 
dle, ond draw the thread up 
in the corner (4) and stitch the bindi 
wrong side of the rug. The finished rep: 
shows o narrow strip of binding neatly stretched on 


the right side and a broader bond folded benoath, 


HEN rugs and carpets wear badly 

or become torn or frayed under 

countless pounding feet, there’s no need 

to assume they're past mending. Often, 

prompt repair will keep them in use for 
several additional years. 

On these pages are pictures from a 


APPLY NEW FRINGES of the double type by 
pushing the trimmed edge of the rug between the 
two bands, pinning in place, and sewing with the 
stob stitch (6). Pin single-band fringe to the foce 
of the rug (7) and sew (8) with o coarse darning 
needle and carpet thread that matches the fringe. 


BARE SPOTS ore frequently coused by burns, 
moths, or loosened ends of yarn. These may be 
repaired with tufts of material removed from o 
matching carpet, o curved upholstery needle, and 
corpet thread. Catch the needle in the foundation 
of the carpet (10) and make several stitches atop 
eoch other. But before pulling the last one tight 
pul three or four tufts into the loop (9). Repeat 
until the bare spot in the rug hos been covered. 
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Department of Agriculture publication il- 
lustrating five of the simpler mending jobs 
that can be done at home on pile and hooked 
rugs and carpets. The procedures shown al- 
so may apply to less common repairs. 
Equipment and materials should include 
strong shears, a darning needle 214" to 3” 


WHEN EDGES FRAY on 3 
out the hem (11) and draw a line porollel to the 
edge on the underside, starting about 1” back from 
the point of deepest damage. Then, with « darning 
needle, pull out all loops back to this line. Trim 
oway the rough edge (12), leaving 1" of burlap... 


self this material is strong, you need only turn 
Under the raw pin, and hem (13) to the rug 
foundation. But if the material is weok, the edge 
should be turned back and sewed to the body of th 
rug with a catch stitch (14). Then sew on o strip 
of carpet binding (16), catching only. few yarns 
of the background fabric and about ‘A of facing. 
Runa gathering thread along the inner edge of the 
binding on oval or round rugs to eose in fullness. 
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long, embroidery or large-eyed sewing 


needles, a curved upholstery needle for 
burling bare spots, a crochet hook, a thim- 
ble, linen thread, twilled carpet binding 
about 114” wide in a color to match the rug 
to be repaired, fringe, carpet yarn, facings, 
linings, and patches—A. R. B. 


NEW LININGS must be cut o bit lorger thon 
the rug they are to fit. After preparing the edge 
as if for a new focing (I! to 14), turn over the 
lining and pin it fast. On round rugs, cut notches 
at intervals (16) so the lining will lie flat... 


ond basted to 
w it around the 


With the lining securely pines 
wrong side of the rug (17) 
entire edge by overcostin 


ith heavy thread. Then 


rug with o 
keeps the lining 
the body of # 


re ore any weak places 
|, darn the lining to the 
order fo lessen strain. 


LEATHERCRAFT 
PROJECTS 


with a 
personal touch 


TRAOA Aen COAa NAAN AnRAAR ANA ANA AARARAaAaeaaaaan 


NE OR TWO handbags, discarded 
by the lady of the house as no 
longer fit for use, will provide all the 
ther required for these simple arti- 
8. Smart results can be produced by 


e 
combining leathers of different color 
and texture from separate bags. 

After the leather pieces are cut to 
the size and shape indicated in the 
drawings, the next step is to punch the 


lacing holes, aligning them 1/16” to 
\,” from the edge at intervals of about 
1/16”. If a leather punch is not avail- 
able, the holes can be made by driving 
a properly shaped ice pick or nail 
through the leather into a block of soft 
wood. Holes in pieces which are to be 
laced together must be carefully 
matched or the leather will pucker. 
Lacing about %” wide may be cut as 
indicated in the drawing at the top of 
the page and spliced as shown below. 
Clamp the ends together until the rub: 
ber cement dries. Two simple stitches 
also are shown below. 

Saddle soap rubbed on the leather 
will improve the appearance of the fin- 
ished articles.—JACK AND JAN HOLMES. 
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VOLTAGE CHECKS on electric 
fences are made quickly with 
a pocket-size tester employing 
a neon indicator. Housed in 
Tenite, the device is marketed 
by the Electronic Specialties 
Company, of Chicago. With a 
range from 100 to 600 volts, it 
can be used also for tractor 
and auto-ignition and power- 


line tests. It works on the 
spark-gap principle. 
= a 


A GATE LATCH that can be | 


opened or closed from either 
side may be made from a sin- 
gle 2’ length of old auto brake 
rod, small pipe, or extra-heavy 
wire. Bore a hole through the 
fence post for a snug fit, push 
the rod through until it is cen- 
tered, and bend both ends to a 
U-shape, as shown in the draw- 
ing above. Work it several 
times until it moves easily. A 
nail in the gate serves as a 
stop to keep the latch from 
dropping.—J. W. CAMPBELL. 
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TRANSPARENT-PLASTIC PANES, used instead of glass, 
admit ultraviolet and infrared rays along with sunlight 
to a new, compact cold frame. The material in the panes 
is wire-reinforced Vimlite, a product of the Celanese Cor- 
poration of America, and is said to be hailproof and shat- 
terproof as well as an insulating substance. On the cold- 
frame unit shown above are two 36” panes. Such frames 
are suitable for preliminary rooting of fall-planted bulbs 
to be potted for indoor blooming. 


WITH A MOVABLE GRAIN ELEVATOR built of spare 
parts at a cost of $75, Wesley Jones, a farmer near Mo- 
line, IIL, gets his corn and other grain crops stored quick- 
ly at harvest time. Jones built the machine when he was 
unable to purchase one, finding most of the parts he 
needed among spares for machines he already owned. 
He mounted the elevator on two wheels and balanced it 
for easy transfer around the farm. Jones is shown at left 
below operating the machine as a helper directs corn into 
it from a hoisted farm wagon. 


PAINT A CARPET ON YOUR FLOOR 


LD floors, beyond hope of redemption 
with varnish and wax, need not make 

the home owner despair. Minor miracles 
can be worked with the judicious use of good 
floor enamels. Stenciled borders or over-all 
designs may even make carpets unnecessary 
in some cases. The stencils are available at 
paint shops in great variety, ranging from 
modern designs to Colonial and peasant- 
style motifs that go well with hooked or 
rag rugs now so popular in many homes. 
Be sure that the floor is thor- 
oughly clean, wiping it thorough- 
ly with (naphtha, benzine, or 
white gasoline to remove all 
traces of old wax or oils. These 
solvents are inflammable and 
their fumes can be dangerous, 
so take care not to have a flame 
in the room while using them, 
and open all windows for good 
ventilation, Then wash the sol- 
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Stencil brushes, abovs 
from '4" to 3” in diameter. 
@ Lett, 0 typical border ino 
yatant motif, used on pin 


Modernistic in design, this 
stencil was used in red and p 
block on o noturol-ock base. 

Each color had its stencil. 


This Early American pattern 
was used on a stained floor 
of yellow pine. Note how 
the leaves change direction. 


One variation of the classic 
Greek fret or key design. It 
was applied in cream enamel 
on yellow pine stained brown. 


vent off with water and a good soap powder. 
When the wood has dried, scrape out all 
cracks and fill with a floor crack filler or a 
putty made with floor varnish. Set pro- 
truding nailheads and fill in over them. 

Use only good-quality floor enamel, for 
it will have to stand much wear. If the floor 
has never been painted before, start with 
a white-lead primer and cover this with two 
coats of floor enamel of the desired color. 
Floors that have been painted before need 
no primer. After applying the 
stencil pattern or border, finish 
with a protective coat of clear 
varnish or wax, which can be re- 
newed from time to time with- 
out repainting the design. 

For the design, you may want 
to lighten or darken some of the 
commercial enamels with white 
lead or lampblack, or to bright- 
en them with oil colors, but avoid 


Four band designs suitable for light or dark floor borders. Some stencils have special patterns for the 
corners; others can be turned by covering the stencil at a corner with cardboard at a 45-deg. angle. 
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Over-all or dioper stencils ore 
made with the cutout duplicated 
several times to save work in 
shifting. The paint is opplied by 
pounding down with the brush. 


adding linseeed oil, for that may make 
enamel run in a stencil. If more liquid is 
needed, use first-grade floor varnish 

Select a stencil brush of the largest size 
that can be used with the stencil, and do 
not overload it. Dip the brush into the 
enamel and wipe off’as much as possible on 
the side of the can; then stamp out more 
of the liquid on a board or a newspaper pad. 
When the brush seems about empty, it will 
probably be just right for use. As more 
color is needed, take it from the pad or dip 
only the tip in the can. Stencil brushes are 
pounded on the design, not stroked, 

Locations for designs may be marked with 
chalk or a pencil. Hold the stencil down 
with adhesive tape. When moving it to an- 
other section, just wipe the paint off the 
back with benzine or turpentine. Start a 
diaper or over-all pattern in the center of 
the floor and work outward. This will equal- 
ize the amount the room may be out 
square. Borders may be started in a corner. 
To turn corners, use either a special corner 
pattern, or mask part of the stencil with 
cardboard.—F. N. VANDERWALKER. 
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Here the some design covers all squores with block 
and white alternating on a brick-red enomel base. 
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As o supplement to air conditioning, a 
new plastic fon, built like a turbine, 
keops the kitchen cool—and won't bite, 


At left, the concentric rings set in the 
ceiling ore pair of sterilizing lamps 
thot anni ite germs instantly and give 
the kitchen laboratory-like cleanliness. 


Ice cubes, ready to use, come bounding 
from o dispenser automatically at the 
press of a trigger. The refrigerator is 
horizontal with wide work space on top. 


INNER is bound to be good if it’s pre- 

pared in a modern kitchen like this one 

- shown in a new POPULAR SCIENCE ON THE 

SCREEN release produced by Jerry Fairbanks 

in co-operation with this magazine. Science 

has made this important room in the house a 

real culinary laboratory. There are twin 

ovens—one a rotisserie and the other for 

straight baking—that are thermostatically 

controlled, have transparent doors for 

watching the progress of the cooking, and 

utilize clock control that shuts off the heat 

when the roast or cake is done. Grills and 

hot plates work on the same principle, tak- 

ing the guesswork out of the art of cooking. 

The refrigerator is of horizontal design, 

providing work space when needed and keep- 

ing its contents in easy reach. In the frozen- 

food compartment, slip covers protect the 

} flavor of vegetables and meats even when 

they are stored for weeks. As for ice cubes 

—just press a trigger and they come bounc- 
ing out ready to use. 

‘Then there is a sterilizing lamp. It's a 

ceiling fixture that brings quick death to 

airborne germs. 


5 
4 
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Twin ovens, at waist height on either side of the Revolving shelves in the cabinet shown above put 
range, are thermostatically ond clock controlled. pots and pans where they can be reached without 
Transporent doors permit watching the progress of | fumbling. All cabinet doors, overheod os well os 
the cooking without disturbing the coke or roost. below, are designed to slide instead of swing, a 
Grills and het plates also have foclprest controls. simple remedy thot prevents bumping ond tripping: 


When the meal is done, @ completely preset toble glider out of its hiding place, ond dinner is ready to 
bo served. No, sorry, the table doesn't set itself; that must be done by hand in the old-fashioned way. 


q 
| 
MARCH, 1956 207 | 
| 


on - | 


The Fo 


y 
Stung the Mosquitoes 


HEN hordes of malaria-bearing mos- 

quitoes came buzzing over an Army 
Transport Command base in French West 
Africa, they started a chain of events that 
led to the establishment of a foundry. 

It was imperative that the mosquitoes be 
destroyed. A call was sent out to find a 
power duster for use on their swampland 
breeding grounds, but none was available. 
‘The only alternative was to build one. This 
was done—but the prevailing dampness 
quickly warped its wooden parts out of 
shape. A duster made of metal seemed to be 
the only answer. This would require a 


foundry, for aluminum castings were needed. 

Sgt. Claude R. Strickland, once a foundry- 
man, set to work. He cut an oil drum in two, 
mounted one half on trunnions, lined it with 


Mounted on trunnions, the oil-drum furnace could 
be tilted to pour the molten metal into a ladle. 
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“* Set up at on air bose in 
West Africa, this foun- 
dry never lacked work 


A costing is se 
sand below after 
ing the top of the flask. 


clay to a thickness of 4”, cut a hole in the 
side to receive the burner, and installed a 
snug-fitting top in which a hole had been 
cut for the escape of gases, An air com- 
pressor and a homemade oil-air torch sup- 
plying heat of about 2,300 deg. F. completed 
the furnace unit. 

Flasks in which sand could be tamped 
around wooden patterns were built from 
shipping boxes, a bucket was equipped with 
handles to serve as a ladle, and the ser- 
geant’s foundry was ready. The duster was 
cast—and the mosquitoes eliminated. 

But the sergeant’s work did not stop. He 
kept his foundry in operation throughout the 
remaining months of the war, casting metal 
parts to fill a variety of needs around the 
busy air base.—Lro KARTMAN. 


ded parts was the first 
is @ pile of flasks. 


Moking wood patterns of n 
step. In the background al 
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OR A LONG TIME, you had 
(0 take whatever flashlight 
batteries you could get! 

But that time has passed. "Eve- 
ready” Flashlight Batteries are 
back. You can buy them. Ask for 
them at your dealer's. 

‘And that’s good news indeed. 
For, although flashlight batteries 
may look alike on the outside, 
that similarity is only skin-deep. 
There are important differences 
inside every “Eveready” Battery 
differences that mean a longer 
life of stronger light. Differences 
that have made the “Eveready” 
flashlight battery the largest seller 
in the world! 
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jonal Carbon Company, Inc. 
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Files for aluminum 


Many of today’s tools for working alumi- 
num far outmode those of pre-war days. 
In files Nicholson has perfected these two 
distinctive types (illustrated above) : 


NICHOLSON SUPER-SHEAR FILE (left)—This is 


Its milled “razor-sharp” 

aluminum in 
stroke leaving 
smooth. Excellent also 
t, cast iron and 


NICHOLSON ALUMINUM "TYPE A" FILE—a spe- 
ial-cut file combining moderate cutting speed 
with good finishing qualities. Deep, “open- 
throat” upcut and fine overcut break up the soft 
aluminum filings, permit file to clear itself, over- 
come chatter, and prevent taking too large a bite. 


‘FILE FILOSOPHY"—48 Mlusteated 
kinds, use and eare of files. 


NICHOLSON FILE CO, 19 Acorn St, Providence 1, R. 1. 
(Un Gonada, Port Hope, Ont.) 


NICHOLSON 
FILES “orcse bf Ae 


Usa 
mses: 


210 


Pipe Bowl Reamed with Pen Nib 


TaPeD to a small dowel with the point 
reversed, an ordinary pen nib will serve 
admirably as a pipe-bowl reamer. Secure 
it with several windings of adhesive tape 
and make certain that the sharp end is 
covered. If you wish, the dowel can be 
painted and a hole drilled through one end 
| so that it can be attached to and carried on 
a key ring.—HERMAN KLEIN. 


ADHESIVE 
—s TAPE. 
SMALL 


Cotter Pin Will Remove Valve Core 


IN AN emergency, 
the core of a tire 
valve may be re- 
moved with a cotter 
pin. For best results, 
the jaws of the pin 
should be the same 
length and be spread 
just enough to fit 
‘snugly over the core. 
A slight twist usual- 
ly will be sufficient 
to loosen and remove 
the core. If the core 
is tight, the pin may 
be gently turned with 
pliers.—L. E. B, 


‘Two thin strips of 
metal used with a 
chisel and hammer as 
illustrated here will 
pry off a baseboard 
without damaging 
either the plaster or 
wood. Begin the oper- 
ation at a joint, then 
work along the board. 
The metal strips 
should be just thick 
enough so that little or 
no springing will oc- 
cur during the wedg- 


ing—J. Roru. 
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When most of the country’s leading truck 


flee 


to whom spark plugs are a cold 
matter of cost per ton mile— specify de- 
pendable Champions, you have substantial 
proof that Champions will insure maxi- 
mum economy and peak performance in 
your engine. Champion Spark Plug Com- 
pany, Toledo 1, Ohio. 
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Problems 


New Unit Makes Milling Machine 
Out of Lathe in 3 Minutes! 


‘The Globe Miller, a unit quickly attached to a stand- 
ard lathe, performs the same operations as a 
costly milling machine. Installed in 3 minutes or 
less, the Globe Miller operates almost identically 
to a standard milling machine. All controls are 
simple, highly accurate—and the miller is de- 
signed to utilize all speeds and feeds of the lathe. 


ccurate, durable and highly versotile. With minor 
adjustments and accessories, the miller will face 
castings; cut slots, keyways, and gears; perform 
slitting operations, etc. Quality materials and 
rugged construction enable it to stand the hard- 
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Ingenious New 


Technical Methods 


To Help You with Your Reconversion 


est use. It costs but a fraction as much as a stand: 
ard miller. Its compact design makes storag 
possible underneath the lathe. Proved perform: 
ance in wartime production, assures dependable 
service. 


Performance hat alto proved that chewing gum help: 
you on the job—by seeming to make work gc 
easier, time go faster. Today, you'll see gooc 
chewing gum on the market. But a shortage stil 
exists. Wrigley’s Spearmint Gum is taking thi: 
space for your information, and for now, we' 
like to suggest that you use any good av: 
brand. Remember: It's the chewing that’ 
for you. 


You can get complete information from 
Globe Products Mfg. Co., 3380 Robertson Boulevard 
Los Angeles 34, California 


AA-5I 
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WRIGHT BROTHERS’ KITTY HAWK 


Take a ride in the LINK and you'll learn 
more about modern airplane flight than if 
you could take the controls of the famous 
“Kitty Hawk"! For the LINK has kept pace 
with aviation for the past twenty years. 
Earth-bound, it is amazingly Aiight-lke. 

Standard training device of the Air 
Forces and the airlines, the LINK repro- 
duces with remarkable and scientific ac- 
curacy practically all the characteristics of 
a modern plane in fight. In it you learn to 
climb, bank, glide—how to avoid stalls, how 


Link trating ts your hist shyp 
Wt70 Whe FIXING AGE 
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FIRST AEROPLANE TO FLY 


THE Linke 


FIRST TRAINING DEVICE 
TO SIMULATE AIRPLANE FLIGHT 


to keep “on the course” in darkness and 
weather, how to reach an airport guided by 
radio and instruments alone. 

Soon Link training will be available to 
rand 


boy. And when you learn to fly your own 


every air-minded man and woman, 


plane, your time in the Link will prove 
invaluable. Link Av Devices, Inc., 
Binghamton, New York. Makers of Link 
Trainers, Crew Ni 


gation Trainers and 
other devices contribu- 
ting to the safety of flight. 


es 
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© The more:than-usval holding 
power of Willioms Clamps 
results from @ combination of 
round design and drop-forged 
strength. Despite their relative 
fight th 
clomps mode by other process. 
€5, you'll find Williams Clamps 
won"! spring or twist under 
load. All Clamps are 
forged from selected steel and 
heot-trea 
ore hardened and tem- 
pered. Avi 
tenge of sizes. Write Dept. S-36 
for free Tool Data She 


comparison 


i screws, of special 


ble in a wide 


J, H. WILLIAMS & CO, 
BUFFALO 7, NEW YORK 
CQ 


WS 
(SCS 


DROP FORGINGS AND DROP-FORCED TOOLS 
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Screens Supported for Painting 


STRONG cord looped through a ring in a 
cellar beam and tied to the screen hangers 
will support a window screen upright so that 
both sides can be painted without waiting 
for one to dry. The screens should be placed 
on a board, newspaper, or drop cloth both to 
protect the floor and to keep them from col- 
lecting dust. Finished screens may be left 
hung to dry or moved to make room for 
the next—EstHer SNYPE. 


How to Mix Flat Paint Undercoater 


Ir you have trouble finding ready-mixed 
flat undercoater for painting new plaster, 
you can make your own by mixing 14 gal. 
flat white paint, 1 qt. spar varnish, 1 pt. 
linseed oil, and 1 pt. turpentine.—J. E. Brrp, 


Soft Covering for Hammer Head 


Use of a rubber dome 
silencer of the kind 
sometimes found on the 
feet of chairs will con- 
vert an ordinary claw 
hammer for work on 
materials easily marred. 
The silencers come in 
a size that fits large 
hammers of the home 
type, and one can be 
slipped readily over the 
striking surface.— 
Davip B. CLAPP. 
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any way you look at it—this 
new 1946 Ford has what it 
takes! New comfort. New 
economy. New beauty. And 
under the hood, new stepped- 
up power to match its eager, 
youthful look .. Inside, you'll 
find colorful fabrics and trim 
in smart two-tone combina- 
tions. Seats that are wide and 
deep . . . For a smooth and 
level ride, this car has new 
multi-leaf springs—long and 
slow-acting. While extra- 
large hydraulic brakes of a 
new design assure you quick, 
soft stops . . . Two great en- 
ines to choose from: the V-8, 
now increased from 90 to 100 
horsepower—the 90 horse- 
power Six... See this sm 
est Ford car ever built—at 
your Ford dealer's today. 

FORD MOTOR COMPANY 


THERE'S A 


TONE IN.... THE FORD SHOW ...CBS, Tuesdays. 10-10:30 P.M., E.S.T. THE FORD SUKDAY EVENING HOUR. ...ABC, Sundays. 8-9 P.M.,E.S.7. 
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Porhatt of a HAPPY MAN/ 


Relaxation and recreation to the hum of 
busy tools. . making useful things for 
home or business. . making quick repairs 
to home equipment — you're lucky if you 
have such a practical hobby ! 

Atlas tools will be available soon to help 
you equip your shop — at exceptionally low 
cost — for every project you want to under- 
take. They will give you the precision you 
need for close tolerance work — the strength 
required for heavy cuts. They are tools de- 
signed in every way to help you make the 


Gtlas. 4TOOL TEAM 
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most of your mechanical skill and ability 
on useful home projects. 

Ask your distributor to let you know 
when you can see and operate Atlas tools 
in his showroom. 


SEND FOR FREE CATALOG 


You can get a preview of what to 
expect by sending for this new 64- 
page Atlas catalog. Hundreds of illus- 
trations of special tools and operating 
views. Write for your copy 
Atlas Press Company, 355 N. 
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Sanding” Sharpening Dressing 
Carving Burring ‘Cutting 
Sawing Burnishing Rasping 
Finishing Inlaying Brushing 
Drilling Cleaning ‘Touching Up 
Engraving Polishing Mortising 
Grinding Routing 


+++and many other machine and hobby uses 


watch 
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It’s hand-sized—handles as easily 
as a fountain pen! 


Gets into small places—does fine 
detail work 


Works on metal, glass, wood or 
Plastic 


Acts as both a repair and a hobby 
tool Fi 


‘The Casco ELECTRI-CRAFT Power Toot 
wit Not" available now ‘but your 
dealer will have full details soon. 
Keep in touch with him! Casco 
Products Corp., Bridgepo-t 2, Conn, 


for new and unusual contributions to better living 
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CHOOSE THE RIGHT 
GLUE FOR THE JOB! 


All glues make things “stick.” But no one glue is best 
for all gluing jobs. Here are simple rules to follow: 


1. Use Casein Glue—tor joints that stay dry— 
toys, cabinets, furniture, interior wall panels, and 
other indoor objects that are not exposed to water 
or weather. 

Casein Glue (CASCO) is self-bonding. It's 
easier, more foolproof to use than resin because 
it “fills” poorly fitted joints and sawed surfaces, 
and sets at any temperature above freezing. Yet 
it is water-resistant, withstands all indoor con- 
ditions. 


2. Use Resin Glue—tor joints exposed to mois- 
ture—outdoor furniture, screens, in damp base- 
ments, etc. also for stain-free veneering of 
acid woods. 

‘Urea Resin Glue (CASCAMITE) is made espe- 
cially to meet these requirements. Cascamite is 
highly water-resistant, moldproof, stainfree. More 
care must be exercised in its use for best results. 
Joints must be well-fitted, wood surfaces smooth, 
pressure clamps used, and room temperature 
must be at least 70°F. 


4 This is powdered Casein Glue 


Complies with Navy and government 
casein glue requirements. Mixes in 
cold water. At hardware stores. 10¢ 
to 654. 


This is dry powder Urea Resin Glu > 
Complies with Army, Navy urea-resin 
glue requirements for lifeboats, field 
equipment. Mixes in cold water. At all 
hardware stores. 10¢ to 85¢. 


FREE GLUING GUIDE 


Peer) 
CASCO 


CASEIN COMPANY of AMERICA, Di nt PS36 


350 Madison Avenue, New York 17, N, 


() GLUING GUIDE 


Complete directions for both glues. Home 
workshop jobs. Gluing hints. 


() CASCO PROJECTS 
Describes 24 furniture projects by famous 
‘American designers. Tells how to get free 
plans 


() CASCAMITE WATER PROJECTS 


12 boat and water projects by Wm. F. 
Crosby described. Tells how to get free plans. 


NAME 


‘ADDRESS. 


New Compass Has Plastic Case 


‘THs direct-reading pocket compass is 
made entirely of plastics except for its su- 
persensitive magnets, bearing, and pivot. A 
special nonfreezing liquid acts as a brake 
and stops the card at the exact direction in- 
dicated within three seconds. Measuring 244 
by % inches, the unbreakable precision in- 
strument is an adaptation of a battle-tested 
compass that was standard equipment on ar- 
mored vehicles during the war. It is one of 
the newest products of the Sherrill Instru- 
ment Co., of Peru, Ind. 


Milk-Can Carrier. 
Saves Drudgery 
of Heavy Loads 


A MINIMUM of effort is needed to move 
around heavy, bulky milk cans when you 
use the new Kan-Truk, a rubber-tired’ car- 
rier made by the Dairy Equipment Co., of 
Madison, Wis. So light that a youngster 
can use it, the Kan-Truk is merely hooked 
on a milk can. It carries the container in a 
| perfectly balanced, upright position so the 
| milk will not spill. It is easily adjusted to 
| fit different-size cans. 
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Wright Aeronautical Announces a New Type 
of Aircraft Engine... the Propeller Turbine 


A tremendous and radically 
new source of aviation power, 
double the output of present 
engines is being developed by 
‘Wright Aeronautical, It is a pro- 
peller turbine, for use in gigantic 
new long-range planes racing 
through the stratosphere. The 
first Wright turbine will have 
double the power of today’s larg- 
est Cyclone, Other models will 
be much larger. 


WHAT IS A TURBINE? 


Blow on the blades of an elec- 
tric fan. They will begin to turn, 
though slowly. Direct the nozzle 


of a garden hose against the 


ing station tire pump on them. 
They will spin much faster. 

In a regular turbine, much the 
same result occurs. There is a 


turbine wheel made up of 
like blades placed close together. 
A stream of su- 
_per-heated steam 


Don ee 
or high-pressure 
| | water strikes 
‘againstthe blades 


with thousands 
of times the en- 
ns nae rmemes ergy of a garden 
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hose and forces them to turn the 
turbine wheel and its shaft. In 
ocean liners, the rotary motion 
of the turbine is used to turn the 
ships’ propellers. On land, the 
turbine is made to turn by s 
or the force of water dropping 
over a dam or waterfall,and usu- 
ally drives an electric generator. 


NEW PROBLEMS ARISE 

Lacking both waterfalls and 
boiler houses in the air, Wright 
Aeronautical had to devise anew 
method of creating a high pres- 
sure stream to strike the turbine 
blades and thus put power into 
a propeller shaft. Wright engi- 
neers turned to gasoline, burning 
it with compressed air. The re- 
sult is a terrific exnansion of 
exhaust gasses and air made to 
expand by heat. The only way 
the gasses can escape is through 
the turbine blades. J 
set a revolving door in motion 
by pushing against it as you go 
through, so the gasses set the 
turbine wheel in motion by 


~ 


pushing against the blades as 


they pass through. 

The turbine is simple in the- 
ory but years of research have 
gone into making it a fact. New 
metal alloys were evolved, to 
withstand temperatures far 
above super-heated steam, To 


fill the job of waterfall or steam 
boiler, Wright engineers added 
an air pump, driven by the tur- 
bine shaft, to supply a constant 
source of compressed air. They 
geared down the furious turbine 
speed to a proper propeller pace, 


Their total result is a turbine of 
unprecedented horsepower. And 
just as the first Cycione doubled, 
then quadrupled in power, so this 
first Wright turbine will be re- 
placed by steadily larger models, 
This is the first of a series of 
explanatory ads on the Wright 
Aeronautical propeller turbine. 


WRIGHT 


AIRCRAFT ENGINES 
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BOY CARVES BUTCHER...WITH X-ACTO! 


Patriotic Puppet Fi Puppet Fights 
Black Market 


Hobby Expert says X-acto Knives 
“Marvelous” for Model Building, too 
Sanford Solarz of Brooklyn is a ver- 
satile young hobbycrafter. And he 
finds X-acto Knives the most versa- 
tile of tools, 

‘At Midwood High he made wooden 
Puppets for the school play against 
black markets. eo aes are 
were “pertect for getting just the 
right expression on the puppets’ faces”. 

And for his model planes (which 
have won him prizes, and an exhibit 
at Brooklyn Museum) X-acto’s vari- 
ety of blades and handles produced 
“results which would be impossible 
with ordinary tools”. 

For ship models (yes, he makes 
those, too) he has “yet to find a better 
set of tools”. He uses the heavy and 


deck parts, and the light No. 1 Knife 
for shaping mast and yard arms. 

You'll do # slicker job at your 
hobby, too, with X-acto. It's sharp 
‘@ surgeon's scalpel, easy to use as a 
pencil, gives you that confident feel- 
ing. You'll have a lot more fun with 
X-acto every time, 


Here's the X-acto De Luxe All-Metal 
Knife Set—3 firm-grip X-acto Knives, 
with 30 eamaced, lntarchengnetio 
blades, in a handy wooden 

Complete for 85. Other Kcacto Knives 
and Kaife Chests, from 50¢ to $3.50. 


KNIVES & TOOLS 


X-acto Knives & Knife Chests Prom S0¢ to $5.00 


NEW FEATURE MAKES X-ACTO 
BETTER THAN EVER! 


T-ACTO'S CHUCK COLLET device has 
always been one of its biggest ad- 
vantages over ordinary knives. Now 
if's been made even better. The new 
collet grips blade more firmly. The 
blade tightens with less pressure, 
‘and extends further, allowing knife to 
et into deeper crevices. It's terrific! 


HELPFUL “HOW-TO” BOOKLETS to help 
you have fun with X-acto. 10c each. 


(1) How To Build Scale Model 
Planes 


(2) Whittling Is Easy With X-acto 
(3) Commercial Artists’ Handbook 
(4) Twelve Technics — The Knife 


THEY ALL USE X-ACTO: Artists, pho- 
leathercrafters, furriers, 
bookkeepers, lithographers, taxi- 
tree nm printers, 

‘You'll find it useful in your work, too. 


X-ACTO TOOLS, TOO! 


al al 
o> 


CLS F 
‘Sow; Drill Holder ond Pin Vine 
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Some snappy day when the weather is 
below freezing, just try this thermometer test in your 
living room, You'll probably be amazed to find 
that there is as much as twenty degrees difference 
between the temperature at your ceiling and on your 
floor. (See chart below.) 

That's because, in the average home, equipped with an 
ordinary on-and-off control system, the warm air rises to 
the ceiling, and the cold air forms in layers along the 
floor. But with Honeywell's new MODUFLOW control 
system, that's all different, By an ingenious method of 
control and supply, Moduflow nearly equalizes ceiling and 
floor temperatures. Much of the heat formerly wasted at 
the ceiling is used to heat the lower levels; result, 
blissful comfore from head to foot with greater 

efficiency of operation. 

And here's the best news of all! Moduflow can be installed 
in your present automatic heating system. A limited 
number of Moduflow systems are now available. The 
sooner you order from your heating dealer, the sooner you 
will be able to enjoy the comfort of Moduflow. Mail the 
coupon today for an interesting booklet thar tells how 
Moduflow will “evolutionize” house heating. 


MINNEAPOLIS-HONEYWELL REGULATOR CO, | 


iy onisary contra 
{ecordings taken in wo ide 


tems, Shown above are actual tripe 
cal owns — one with and one Without 


Modufow. Without Moduflow, temperarure varies as moch as 20 degrees | 2762 Fourth Ave. So., Minneopolis 8, Minn. 
iam or ceig, With Sadao thr como empere |. Pleer sent vireo Mersin ed 
‘tiling 0 Hor, | ‘ir Conditioning the Postwar Home” 


THE NEW HONEYWELL HEATING CONTROL SYSTEM 
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the making of 
Marlin 
GUNS 


fo sportsmen, through this 
ts, interesting facts 


joughtful handling and care. 


BARREL-MAKING...A FINE ART * The 
barrel gives rifle and shotgun their accu- 
racy. The steel used, the science and skill 
with which the barrel 

is made vitally affect the 
life and safety of the 
firearm as well. Barrel- 
making is a fine art of 
manufacture. 


steel, developed by metal- 
lurgical engineers to 
withstand proof loads 
150% of normal pres- 
sure is the “raw  mate- 
rial” of a Marlin barrel. 
BORING « The solid steel 
bar is bored with special 
cutting tools, 
TURNING + Cut to 
length, the special steel 
bar is turned on a lathe to proper diam- 
eter. A continuous “taper” is turned on 
rifle barrels to make for scientific strength 
distribution and “balance.” The barrel is 
then highly polished and blued. 
ALIGNMENT * The alignment of Ma: 
barrels touches a peak in the art of g 
making. Only one in hundreds of crafts- 
men has the “eye” for this delicate job. 
Marlin barrels are aligned at three dis- 
tinct and separate times in the process of 
manufacture, Final alignment is the most 
exacting and gives the barrel its high po 
tential of accuracy. 

RIFLING + The Ballard rifling—which has 
Jong been a prime tuctor in the accuracy 
of Marlin Rifles—is done with specially- 
designed cutting tools. This operation is 
in charge of highly-skilled, experienced 


Marlin 


FIREARMS CO. 
New Haven, Conn. 


SEE MAR 1946 MODELS ON 
DISPLAY AT YOUR DEALER’ 


Rifing a Marlin Barrel 


(The next 
advertisement 
in this Marlin 

series willreveal 
‘more interest~ 

ing facts on fine 
Bun-making.) 
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Pellets Clean Optical Tools 


‘TeNITE pellets, of the kind that have been 
used in the blasting of carbon from airplane 
pistons, are now used to remove the oxide 
surface smut that forms on optical-instru- 
ment parts. The minute plastic “bullets,” 
blown from an ordinary blasting machine, 
draw out the dust and impart a satiny finish 
to the metal without abrasion. 


Pen Writes 32 Miles Nonstop 


THe new Reynolds pen, guaranteed to 
write for two years without refilling, in 
tests has inscribed a line 32 miles long. It 
uses a ball bearing, tooled down to a toler- 
ance of 1/10,000 of an inch, as the writing 
agent instead of the conventional pen point. 
The ink is as viscid as heavy oil. 
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HORSEPOWER 


4 GUARANTEES BETTER AND 
A SMOOTHER PERFORMANCE OR 
DOUBLE -YOUR-MONEY- BACK 


Keeps new motors clean and powerful—brings new 
life to old motors. That’s Casite! « In a new motor, 
Casite assures proper break-in . . . carries oil quickly 
to the tight spots . . . retards formation of sludge. 
«In an older motor, Casite gives a speedy tune-up 

. . frees sticking valves and rings . . . reduces 
power-killing gum deposits . . . improves lubrication. 

Put a pint of Casite in the crankcase every oil change 
and a pint through the air intake every three months. 
Sold by service stations, car dealers, garages, everywhere. 
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GUARANTEE 
Add Casite to crankcase and 
tun through air int 

Ing to instruction 
your car 100 mi 
ys, whichever Is fst. not 
convinced that Casite gives 
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@ Eager power that flows smoothly, quietly 
at every speed . . . finger-touch handling 
ease, and starting sureness built right in... 
these, and every other quality you'd like in 
a motor, come right down to one word... 
performance, 


And performance is what's waiting for you 
in every model of Evinrude’s complete 1946 
line. Performance that has been perfected step 
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by step during 36 years of building fine out- 
board motors. Performance you can bank on! 


See your Evinrude dealer soon — and send 
for free catalog of the complete Evinrude line, 


Write for it today! Address, EvinruDE 
Motors, 5188 N. 27th St., Milwaukee 9, Wis. 


EVINFUOE 


OUTBOARD MOTORS 
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$ 


Ss HARPS 


/ 
the syARPEST edges ever honed! 
You look $HARPrecause you get the 0% 
best-looking shaves any man ever had! Ss = 
5 You feel $HARP yecause Gillette Blue 

Blades give you the quickest,most re- 
freshing shaves of your life! 


Sane neeecceneussencscanesnscess 
GILLETTE'S CAVALCADE OF SPORTS presents th ig 
event of the week every Friday night over American Broadcasting Company 
stations at 10 oclock EST. 
Gillette Safety Razor Company, Boston 6, Mass. 
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TAKE (7 EASY: 


That's nothing te 
worry about 
these days! 


Right! When your 
man speaks lightly of cracked 
engine heads and blocks— 
relax! It's a sure sign he 
stands ready to serve you | 
quickly and economically with 


METALLIC SEAL 
MECHANICAL METHOD 


mothods that 


rice 


of unusually serious are repaired 
ter of hours the Mechanical Method way. 


at better service shops everywh« 
Remember—all K&W repairs are 
s eae ‘AL guaranteed for the life of the engine! 


If you cannot locate 

aK & W Mechanical Method Shop,wire or 
write Kerkling & Company, Bloomington, 
Indiana, for names of those nearest you. 
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Mechanized Manicures 


‘HAND care becomes automatic with 
the Abar Mfg. Co.'s Beautiator. 


Housed in a beetle plastic case is an 
electric motor that operates tools for 
disc filing, cuticle rolling and whisk- 
ing, nail buffing, and oil massaging 
not only of the finger tips but of all 
the joints to the wrist: 


Pocket Radio Has Plastic Case 


SMALL enough to be carried in a coat 
pocket, yet powerful enough to be enjoyed 
by a whole party, is the Emerson radio 
above. It is self-powered and simple to 
play. Lifting the lid turns it on. The light- 
weight, virtually unbreakable Tenite plastic 
case gives excellent protection to the bat- 
teries, speaker, dials, and other parts that 
are compactly stored in a minimum of 
space. 
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New “searchlight brilliance” 
for home television { 


Now, large screen television pic~ 
tures are twice as bright—yes, twice 
as bright as ever before! 


‘Thisnew sharpness and brilliance 
achieved through the new RCA 
‘mirror-backed”” Kinescope, or 
picture tube, perfected at RCA 
Laboratories. 

It has a metallic film—eight- 
millionths of an inch thick. This 
metallic film acts as a reflector, 
allowing electrons to 
to the screen bu 
rays from becoming lost through 
the back of the tube. Just as the 
reflector of a searchlight concen- 
trates its beam—so does this me- 
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television receivers. 


Similar progress-making re- 
search at RCA Laboratories is 
heing applied constantly to all 
RCA Victor products—assuring 
you that anything you buy bear- 
ing the RCA monogram is one of 
the finest instruments of its kind 
science has achieved. 


Radio Corporation of America, 
RCA Building, Radio City, Ne 

York 20, Listen to The RCA Victor 
Show, Sundays, 4:30 P.M., East- 
ern Time, over the NBC Network. 


ceivers will be 
types. One model 
viewing screen about 6 by 

type will be similar to the 

set shown above—with a screen 

Both insteu- 

“d for the 


public with all possible speed and 


should b lable this year. 


RADIO CORPORATION of AMERICA 
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“WE'RE GOING TO SEE OUR COUNTRY 


from the saddle of a 


“We want to tour all sections of the good 
old U. S, A. on new Harley-Davidsons!” 
That's what thousands of Harley-Davidson 
fans told us during the war, in letters which 
poured in from all over the country and the 


world, Now, the new Harley-Davidsons are 


HARLEY-DAVIDSON 


HARLEY-DAVIDSON MOTOR © 
Please send at once free 


Na 


Dept. PS, Milwaukee 1, Wisconsin 


of 24-page “ENTHUSIAST” M: 
zine, filled with motorcycle action pictures and 


HARLEY-DAVIDSON” 


rolling off the production line in ever-in- 
creasing numbers — the beauty and fun spots 
of America are waiting for your coming! See 
your Harley-Davidson Motorcycle dealer 


EARLY — and get set to make the most of 
the glorious touring months that are ahead! 


touring st 


Address... 
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Cars shouldnt smoke, either! 


MOKE from a car means burning oil, wasted power, 

cumulative damage to cylinder walls. All these can be 
cured by reconditioning the engine and installing new Sealed 
Power Piston Rings. They lengthen engine life, restore 
original power, save oil, save gas. 

Whatever the make, model, or degree of cylinder wear in 
your engine, there's a Sealed Power Ring Set specifically 
engineered to do the best possible job. Sealed Power people 
are proud of their product and its 34-year record of prefer- 
ence by leading car, truck and engine builders. Ask your 
favorite repairman to install a Sealed Power Individually 
Engineered Ring Set in your car now! Sealed Power Cor- 
poration, Muskegon, Michigan and Stratford, Ontario. 


KEEP YOUR WAR BONDS! GET $4 FOR $3! 


BEST IN NEW CARS! 
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© 1946, Sealed Power Corp. 


SEALED POWER PISTON RINGS 


* BEST IN OLD CARS! 


For better results 
26 Basic Ring Designs 


No one piston ring design can 
meet all replacement needs. 
Sealed Power Individually Engi- 
neered Ring Sets are made up 
from twenty-six (26) basic ring 
designs, which permit each set 
to be specifically engineered to 
do the best possible job in a par- 
ticular make of engine, 
‘These ring sets are engineered 
to save gas without sacrifice of 
oil economy, to save oil without 
inducing friction and cylinder 
wear. Each set gives balanced 
performance in a particular 
engine, 


Piston Rings 
Pistons 
Cylinder Sleeves 
Valves 
Water Pumps 
Chassis Parts 
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NO MORE SWEEPING 
COMPOUND 


Great 


Mo 
FREE! * n action-packed camera 


record of the War in Europe, 
Africa, and the Pacific! Combat 
cameramen from all the Services 


ments of THE “ 


took these dramatic pictures of our 
men and weapons in action! Get a 
Furs copy from your local GRAFLEX 


GRAFLEX 


gets great pictures! 


DIE=LESS 
esas 


Mh) iN 


Daaleas 


DOES MORE FOR LESS | 


Muwsonee Dusniss | 


528 N. pay Rash . SOMEA " aos 


an raiate, 
| SERe arson ibe, not mages oo 
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low who plays an instrument 
«You, too, can be popular and have fun mak 
g music! You can entertain others ... be the 
life of the party.” Playing a wind instrument 
and it’s a lot more fun than just li 
who can whistlea tune can play a new 
Conn. The ng is simple and the scale 
comes easily because of exclusive, patented Conn 
features and advanced design. Get all the thrill- 
1g details, See for yourself how you can have 
fun and win popularity through music. See your 
dly Conn dealer, or write direct to Conn 
for FREE copies of the profusely illustrated, 
interesting books shown at right. Do it toda 
C. G. CONN LTD., Elkhart, Indiana. 


LARGEST 


WORLD'S 
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MANUFACTURERS 


FOR FREE BOOKS 


AGERS—Ask for “Fun and 
Through Music.” 


Playing s wind jasteumen 
PARENTS = Ask for “Music, The 


that is wid 
es on youth problems 


SE CONN» char tod 
se send FREE Book checked below, 
y Through 


for Youth” 


1 ADpREss. 


ZONE 


STATE 
INSTRUMENTS 


1 
1 ary, 


OF BAND 
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MILLERS FALLS 
TOOLS 


One thing . 
in common — 


d QUALITY! 


There are hundreds of Millers 
Falls Tools for thousands of 
jobs. ... From the simplest 

screw driver to the finest pre- 

cision tool, they have one 
thing in common — 
QUALITY. Experienced 
craftsmen of the past took 
pride in the uavarying qual- 
ity of Millers Falls tools. 

Countless thousands ofnew 

craftsmen now depend upon 

them. Your dealer's supply of 

Millers Falls Tools is 

increasing in size and 

variety. Ask him or 
write for complete 
details. 


MILLERS FALLS COMPANY 
Greenfield - Massachusetts 
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“Snakes” Blasted Tank Path 


“THE Snake,” pictured above, was used 
in the European Theater to cut wires 
and detonate enemy mines ahead of advanc- 
ing Allied forces, clearing a trail wide 
enough for a line of tanks. This ground- 
hugging weapon is a long metal trough, 
loaded with two parallel linear explosive 
charges encased between corrugated alumi- 
num plates, bolted together to form a rigid 
assembly that can be towed or pushed by a 
light or medium tank. It is 400 feet long, 14 
inches wide, five inches high, and weighs 
about 9,000 pounds including 4,480 pounds 
of high explosives. A pear-shaped, flexible 
nose (lower left in photo) guides it over 
rocks, around trees. “Snakes” are exploded 
by machine-gun fire from the propelling tank. 


Postal Employees Will Be 
Rewarded for Bright Ideas 


A NEW Federal law authorizes the 
Postmaster General to offer any- 
thing up to $1,000 to any postal 
employee in return for a top-grade 
invention, suggestion, or series of 
suggestions. The idea must promote 


economy or increase efficiency so well 
that it is adopted by the Post Office 
Department. As presently understood, 
there will be no time limit for the 
“contest,” but the total amount of re- 
wards made under the act must not 


exceed $25,000 in any one year. 
Further rules and regulations are to 
be worked out under the direction of 
the Postmaster General. 
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Forrest + Gordon Jenkins’ Orchestra and 
Chorus+ Saturdays, 8:00 P.M.—£.S.T. on CBS 


Avro-11TF spark plugs are designed by 
the same engincers who design complete 
electrical systems for leading cars and 
trucks. This specialized engineering experi- 
ence is one reason why money cannot buy 
better spark plug. A complete set of igi 
tion engineered Auto-Lite spark plugs in 
your car, helps give you quick 
starts and full mileage from every 
lon of gas. So switch to Auto- 
when faulty spark plugs need 
replacing. See your friendly Auto- 
Lite Spark Plug Dealer today. 


tH THE ELECTRIC AUTO-LITE COMPANY 
AS, Toronto 1, Onterio Toledo 1, Obie 
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fo that Professional 


coe PLASTIC WOOD 


in your HOME WORKSHOP/ 


‘© PLASTIC WOOD is the most verso- 
tile material for the wood working 
hobbyist ...Not only can you domany 
things with PLASTIC WOOD, such as 
special moldings, decorative effects 
in relief, and strengthened joints, but 
you can cover any mistakes or fill 
in knot holes for a perfect surface. 


@ PLASTIC WOOD can be carved, 
sanded, planed, sawed, drilled, or 
and it won't split, crack 


PLASTIC WOOD is an all purpose material 
for any wood working shop. Sold in cans or 
tubes in all hardware, paint, and 10¢ stores. 


Did you ever use PLASTIC 
WOOD for dowel pins? 


PLASTIC 
wood 


A CELLULOSE FIBRE FILLER 


Talented Science Students 
Compete for $11,000 Awards 


Forty high school seniors who are out- 
standing students in science are in Wash- 
ington this month attending the five-day 
Science Talent Institute and competing for 
$11,000 in Westinghouse Science Scholar- 
ships. The fortunate 40, of whom 11 are 
girls, became finalists in an annual national 
competition conducted by Science Clubs of 
America by obtaining highest grades in a 
rigid science-aptitude examination, It was 
designed to determine creative ability and 
measure capacity for thinking as well as 
to reveal scientific knowledge. The interests 
of the finalists, who come from 14 states 
and the District of Columbia, range from 
interplanetary flight to the effects of vita- 
mins upon bacteria. Most of them revealed 
a scientific bent before they entered high 
school. 

‘The $11,000 in scholarships, provided by 
the Westinghouse Educational Foundation 
in the interest of advancing science in 
America, will be distributed according to 
the recommendations of the judges, after 
they have had personal interviews with the 
contestants. Awards include four-year 
scholarships of $2,400 each to the top boy 
and girl, and eight four-year scholarships 
of $400 each. The remaining $3,000 will 
be distributed in additional scholarships at 
the discretion of the judges: Dr. Steuart 
Henderson Britt, New York psychologist; 
Dr. Harold A. Edgerton, director of the Oc- 
cupational Opportunities Service at Ohio 
State University; and Dr. Harlow Shapley, 
director of the Harvard Observatory. 


U.S. Gets Fossil Bones of Wolf 
That Lived 30,000,000 Years Ago 


FossiL bones of a 30,000,000-year-old ani- 
mal that looked like a wolf and lived like 
a wolf but really was more closely related 
to opossums and kangaroos recently were 
brought from Colombia to the University of 
California by Dr. R. A. Stirton. The col- 
lections were made by Dr. Stirton while he 
was doing research in South America as a 
Guggenheim fellow. 


Correction 


THE December 1945 issue of Popular 
Science Monthly stated (on page 218) that 
ordinary uranium contained four times as 
many U-238 atoms as U-235 atoms. This 
was a typographical error. Ordinary urani- 
um contains 140 times as many U-238 atoms 
as U-235 atoms. 
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GREASED LIGHTNING” 


His first name is “speed” but he’s s-l-o-w compared to the 

greased lightning” packed into the trim, sleek lines of a 

22 Here's a fine handling, fast shoot- 

ing “auto the traditional accuracy, value and 
dependability of Stevens rifles and shorg 

You'll want to own and shoot this great 5 e. It opens 
up a new and exciting field of small bore rifle sport, including 
the thrills of “speed shooting” at small running game. 
Your dealer has—or will have soon—your new Stevens .22 
Automatic, as well as a selection of other popular Stevens 
models, including repeating and single shot bolt action rifles; 
repeating, double and single barrel shotguns and 22-410 
over-and-under combination guns. See them today. 

J. STEVENS ARMS COMPANY, Chicopee Falls, Mass. 
Division of Savage Arms Corporation 


i STEVENS 


235 


NEW and Ready for you 


auiep’s 1946 
CATALOG 


of Radio and 
Electronic Supplies 


Baines you LATEST, finest values in Radio! 
New receivers, phono-radios, Ham gear, parts, 
tubes, kits, code apparatus, tools, books, test 
instruments, public address—all types of equip. 
ment. Over 10,000 items. Leading makes. Guar- 
anteed quality. Fastest service from the world’s 
largest and most complete stocks under one 
roof. Send for your free copy of Allied’s new 
1946 Buying Guide now. Save time and money, 


HELPFUL RADIO BOOKS 
io Formulas & Data No. 37-752...10e 
forma go Terms Wo. 37-731 108 
Radio Cirevit Handbook No. (37-753... 10e 
Radio Builders’ Handbook No. 31-T90.106 
‘Simplified Radio Servicing No. 37-735.10¢ 
Radio Data Handbook No. ‘31-154... .25€ 
wae BOOKS No 37-799-c00e0-75 


‘esstanee and Seles 
Paral sir No. 37-960. 


ALLIED RADIO 


2 


OO Send FREE 1946 CATALOG 
© Send, ...Books/Calculator No.....($....enclosed) 


Name... 


Address. 


For getting there Quick—Com- 
at “Loweat  Posal 


fortably-and Pe 
way ahead 
of anything 


fe gearave ever seen! 
i 10 BORN’ Rugeed #1, P. 
Speeds you up steepest hills” 
"Sost's LIPrLEN st worth of gas 
take you 400 miles! Any speed ‘up 
10158 frites an our! 

TRULY" COMFORTABLE! Yong 
whee base, improved spring actions 
Big bailoon "tree, iamure® smooth 


‘wheel oF 3-whee! models — 
ithout ‘side or front pack 
Sge-box for earrying big. loads 
WRITE Se your deaier or send 
for Pree Folders, Prices, 
CUSHMAN MOTOR WORKS 
Dept. 5-13, Lincoln, W 


‘olance 4s 9° Basa, Widh wither 
‘Matic or Avvrdepls Weighs 


clemide yooks nent for Bi enia: Tb See 
i ADOWATORY MATERIALS 
7217 Vincennes Aver Enteate Zi, 


PAINTERS’ 


STRIPING 


‘Type “S" MASTER Painters’ Striping Tool with in- 
structions, adj. gulde, 1/16" tip, complete only $1.00. 


COD 25¢ extra. Order Today! 
Write for literature, ete. 
WENDELL MFG. CO., 4234-A. Lincoln Ave., Chicago 18, I 


‘Paint Dealers! 
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Lubricated-for-life 
Ball Bearings... 


—double-sealed against 
harmful shop dust... 


much different fr 
makes of power tools. 

Delea tools inaction. Actually use 
them. ‘Then you can cell there is a 
difference. 

Delea’s advanced engineering fea 
tures make this difference. You can't 
always see them with your 
they ace “hidden values" ic 


Tools cell 

The accuracy and preci 
into Delta Cools largely replace the 
manual skill of the old-time hand 
craftsman. Once you set a tool for 
the job, it takes care of keeping the 
work true and straight . . . helps you 
know the thrill of producing accrac- 
tive, professional-looking work. 

e's because quality is so important 
to satisfactory results chat Delta 
Milwaukee Power Tools are used by 
happy woodworking hobbyists every- 


Tae 5s jo phone 
sine Srose oe fou paaee 
Fa ag ig oye 
Se corer es ees bree 
aces Boers 


Tear 
Out cou, 
DON and 
mait 


1 
BE Der, foday: 
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‘JOOT Re-Blade Knife* 


with interchangeable surgical 
steel blades! 


KEEN! 
EVER SHARP! 
EVER READY! 


PB 


The first really “balanced” craft knife 


Whether you're an expert craftsman or just a 
passably fair workman or hobbyist, you'll do 
better work faster and easier with "1001"—the 
re-blade knife of 1001 uses! For “1001”, thanks 
to its light, perfectly balanced, colorful plastic 
handle, is second to none for easy and exact 
whittling, chiseling, modeling and cutting of 
all sorts. Its patented, scientifically designed 
chromium finish blade holder simplifies the 
insertion and removal of "1001's" all-purpose 
blades, and keeps them firmly locked in place. 
Yourseli—get a “1001"—fee! the difference, see 
the difference in your work. It’s as easy to 
shandle as a pen or pencil. 


"1001" Knife 
above, $1.29 

Knife with 3 

extra, differ 

ent blades 

and honing 

stone, $1.59 


© Buy “1001" wherever hobbycroft tools 
ore sold. If your dealer cannot supply 
you, send check or money order for 
$1.29 (or $1.59) direct to 


SOMAR SPECIALTY CORP. 
Dept. MI1—630 Fifth Ave., New York 20, N.Y. 
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Reproductions in Large Sizes 
Made by Office Machine 


PRINTED matter, drawings, typewriting, 
and handwriting can be copied in sizes 
up to 24” by 36” in a new business machine 
now on the market. The machine, known as 
a Copymaster, is a product of the Victoray 
Corporation, of New York. It is capable of 
both blueprints and black-and-white prints, 
and can be operated by an office boy, stenog- 
rapher, or draftsman. 


Flash Lamp Having Single Cell 
Is Controlled by Hand 


LIGHT from a new hand flash lamp is re- 
stricted to slightly more than usual camera- 
lens coverage by a deep reflector. The han- 
dle of this Aimrite lamp contains a single 
“D" cell. When the unit is held as shown 
below, the thumb is in position to press the 
switch. The Mendelsohn Speedgun Com- 
pany, of Bloomfield, N. J., is the maker, 
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1 ROTO-VERT 


Makes a 
chine out of your drill, Will saw irregular shopes 
in wood or metal, 


PAT. PEND. 
iprocating saw or filing mo. 


All three tools operate 4" electric 
drills with speeds of 1600-2500 rpm. 

Illustrations shown are 1/3 actual 
size. Weight 2 Ibs. each. 


Standard files and hack saw blades 
may be used with the ROTO-VERT. Various 
accessories, chisels, star drill and adaptor, 
center punch, available at $1.00 each for 
the ROTO-PEIN. 


3 ROTO-PEIN x 

a ee 
copper and bros rivets, Also for chip 
ping, chiseling ond gouging wood) bump: 
Ing metal; and driling Ya holes im brick, 


1-DESIGNING 
2-ENGINEERING 
3-MANUFACTURING 


P. 0. BOX 3044 DALLAS, TEXAS 
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YOUR ELECTRIC DRILL HAS 


100 Other Uses 


it WHEN USED WITH K-JAX 1-2-3 LINE 


Eoch tool has only TWO MOVING 
PARTS, NO GEARS, assuring long life. 

The 1-2-3 TOOLS poy for themselves 
‘on one smalll job. 

Each tool, made of the fi 
riols, is guaranteed. 


mate- 


2 ROTO-SNIP 


For shearing oll metals 
20 gauge and lighter. Cuts 
rodii down to 1%". 


PA’ 


These tools were designed by a no- 
tionally known mechanical engineer, to do jobs 
that ore in hord 

today by elec 
ventilating men, 5 
shops and all types of commercial, industrial 
‘ond fabricating plonts. 


SEE YOUR JOBBER, LOCAL HARD- 
WARE DEALER OR MAIL COUPON 


K-JAX, Dept. P. 

P.0. Box 3044, Dallas, Texas 

Enclosed find $... .. money order or check. 

Send me the following immediately: 

CO 1-Rote-Vert $12.50 [) 2—Roto-Snip $18.75 
LD 3-Roto-Pein $12.50 
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TOOL oF 
1001 USES 


looking projects for pleasure or profit—ship, plane 
odels, costume jewelry, wood carvings, puppets, 
initialed tumblers, etc, Handee, first small portable tool 
and today's finest uses 900 different accessories, AC or DC. 


in, Weight, 12 02. With 7 acces 
tories, ponpaidesn “... 918-50 


> Get a Good Start 
Get the 
HANDEE KIT 


HANDEE Tool 
and 45 of the 
‘most popular ac- 
cessories, all 
packed in hand- 
some, compact 
steel’ carrying 
case, You'll be 
amazed at what you'll accomplish! 


Yo 

My URSE| 
Ga LF OR A FRIEND - 4) 
SIFT OF A LIFETIMES 


HANDEE PRECISION ATTACHMENTS 


Magically, easily, your offhand 
carving, routing, shaping, etc. will 
be perfect as to depth of cut, ac- 
curacy of line, These remarkable 
new tools for novice or experi- 
enced craftsman fit Handee only, 
Set of 6 attachments, with full 


Eien $7.98 


Order Now—Use coupon! 47-173 
64 - PAGE 
Catalog 


CHICAGO WHEEL & MFG. CO. 
41101 W. MONROE ST... DEPT. PO, 
TD catcaco 7, m1. 
Sond me F HANDEE TOOL MANDEE KIT [PRECISION 
TD Attachments () REMITTANce ENCLOSED [) SEND 
poet 2 SENS Ge-Palce cataton. 
J Nam 


D saaross 
— 
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Inductors are readily interchanged for different 
jobs. Above ore various types—internal (1 and ne 
external (3 ond 4), hairpin (5), and multiple (4). 


New Induction-Brazing Method 
Speeds Production of Cars 


SomE automobile parts that formerly were 
east, forged or machined from solid stock 
now are being produced in sections and 
brazed together with induction heat and 
silver-base alloys or pure copper. The new 
process not only speeds up production but 
often yields a harder and stronger part, 

Turned out on a screw machine or 
stamped, the parts may be joined in a mat- 
ter of seconds by using various types of in- 
ductors to fuse the alloy. So precisely can 
this form of electrical heating be controlled 
that distortion is practically eliminated. In- 
terchangeable jigs and fixtures for differ 
ent jobs put the process on a mass-produc- 
tion basis for fabrication of such products 
as cam and distributor shafts, small crank- 
shafts, housing, and hydraulic fittings, 

Inductors used in the process were de- 
veloped during the war years. These are 
coils of copper tubing through which water 
runs to keep them cool. For different jobs, 
the inductors may be interchanged as easily 
as plugging a lamp into a socket, 

The internal inductors above (1 and 2) 
are used to anneal part of a surface al- 
ready hardened, the external (3 and 4) are 
designed for rod and flat stock, the hairpin 
type (5) for hardening grooves in a twin- 
groove pulley; and the multiple coil (6) for 
hardening simultaneously the threaded por- 
tion of 10 bolts—CHARLES T. PEARSON, 


A loop of copper tubing provides the heat to braze 
this bearing. The joint requires very little alloy. 
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LEAKPROOF FLASHLIGHT BATTERIES 


FOR YEARS 
NO DATING NECESSARY 


RAY-O-VAC COMPANY, MADISON 4, WIS, 
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PUTS SKILL INTO YOUR HANDS 


Examine a Stanley Plane and 

you'll note how well it conforms 

—hand-fitting handles 
justing featur 


the edge of the cutter 
high carbon crucible steel fused 
to a backing of softer steel - com- 
ining a long-lasting, super-keen, 
easier honing edge. 

No other partnership between 
tool and craftsman can compare 


Stanley Tools, 23 
Please send by return mail” 
{-} The FREE booklet: « 


NO 


‘MAIL 1 
im St., New Britain, Conn. 


Accomplishment”, 
ari to Werk with Tools wad Wood! 
bin Canna sang Bol Es of Caanta, Lat 


The BIG THREE of 


with the record of Stanley Planes 
used by generations of woodwork- 
ers. Be guided by that and ask 
for Stanley Planes. 


WOODWORKING IS FUN 
Send for Stanley’s free booklet, 


“The Joy of Accomplishment”. 
It includes a primary list of tools 
and a special list of tools to be 
added as needed. You'll also find 
the big Stanley textbook, “How 
To Work with Tools and Wood,” 
constantly useful. It's yours for 
only $1.00. Mail coupon today. 
NOW-— 


1 

$1.00 enclosed. | 
‘Roxton Pond, Quebec) H 
1 


THE TOOL BOX 
OF THE WORLD 


Outboard Motoring 


It is Johnson that offers you this great combination of features: 1. Perfected 
Alternate Firing for silken smoothness; 2. 360° Steering and Reverse for 
complete maneuverability; 3. Dual Carburetion for full range, quality per- 
formance, at both high and low speeds. 

In addition to the “big three” Johnson offers you 27 other quality features 
for performance, long life, convenience and DEPENDability. All yours in the 
most beautiful motor we have ever built—with a sparkling Sea-Green finish, 

‘And for extra measure, the Johnson dealer organization offers you ex- 
pert, nation-wide service. That's important! 

Johnson makes Sea-Hor: 


FREE! new sea-worse HAnpy CHART. A full-color presenta: 
tion of the great Sea-Horses for 146. Complete specifications and details on all fea. 
tures. Write for copy, or see your Johnson dealer. Look for his name under “Outboard 
Motors” in your phone book. JOHNSON MOTORS, £00 Pershing Rd.,Waukegan, I, 


motors only! 


JOHNSON SEA-HORSES 


for DEPENDability 


SUBSTITUTE FOR EXPERIENCE 


POPULAR SCIENCE 


RIOS YOUR LAWN 
OF UGLY WEEDS! 


WEED-NO-MORE 


i) 


Magic Weed Killer 


Destroys Ugly Weeds but Won't 
Harm Common Lawn Grasses! 


NO MORE back-breaking digging! Destroy ugly 
leafy weeds with WEED-NO-MORE! 
The 8-ounce lawn-size package treats 1600 
feet! Now you can enjoy a beautiful weed-free 

for only $1! 

WEED-NO-MORE kills dandelion, plantain and 
other ugly weeds—yet won't injure soil. 

Get it today! Rid your lawn of ugly weeds for 
only $1. Just spray on... WEED-NO-MORE! 

(n Sala at Pant, Hardware, Garden Supt, Department and Drug Stores 


WEED-No-/ORE 


THE AMAZING NEW WEED KILLER | 
Made by Tue Suzrwin-Wittiams Co. Cleveland, Ohio 


HULL Gets You There 


Know directions in ral 


wn 


snow, fo. 


rw days 10 minutes 
sTE COURSE NOW ONLY’ 81.00 
‘wits results, 3 order NOW! 


THE SYLVAN COMPANY 323 S's¢°%2rc 


Dept.%, “acrange,ili. 
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|pipe-smoking in 
[king frederick’s day. 


No, not even a king in 
those days could enjoy 
the sweet smoke ofan 
LHS, made of rare 
imported briar. 
A good pipe isan 
investment in 
daily pleasure. 


Other <@> Pipes 


LHS Sterncrest Ultra-fine . $10.00 
LHS Sterncrest HK... 7.50 
LHS Certified Purex 3.50 


its Pon Serertce once 1.80 $ 5 
- ve 

at good dealers «1 ts sions 

Boel eit: 
antique finish. 


MWiPInTED 
BRAS 


STERLING SILVER BAND 


Write forPies ~ 


FREE. 
for World of Pleasure” 
L&H STERN, INC., Stern Bidg., 56 Pear! St., Bklyn 1, N.Ya 
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NO NEED TO 


Can the chairman make himself heard 
at your club or lodge meetings? Does 
anybody yell upstairs for Johnny in 

your home? Is it necessary to shout at any time? 

Then get a PORTA-VOICE. 

With this convenient portable public address 
unit it is never necessary for the speaker to raise 
his voice, The PORTA-VOICE does the work. 
And does it louder and berter. 

This is a full-sized, complete, sturdily con- 
structed Public Address System, built by a firm 
which has supplied radio and movie studios for 
many years. Plugs into any A.C. light socket. 
Unit includes microphone, amplifier and speaker 
in attractive fibre carrying case. Dimensions : 
12"x 95%"x 1514” overall, weight 16 Ibs. 

Price $46.80, Terms $15.00 cash with order. 

Balance C.O.D. 


USES: mecrines + Assematies + panties 
SPORTS EVENTS + IN THE SICKROOM * IN THE 
NURSERY + LECTURES * UPSTAIRS CALLS 


PRICE 
$4680 


Money-Back 
Guorantee 


PORTA-VOICE 


purchase pric 
ferve the right 
if U'm not sotistied. 


DR 


ae 


City Stete__ 37.36 
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Want to Live in 


Florida 


«Grow With Florida? 


Pensacola Offers Bright Future 


Ambitious men of limited capital 
will find unusual opportunities in Pen- 
sacola, especially in making mahogany 
souvenirs, candy, peanut products, 
brooms, brushes, fine furniture, cabi- 
net-work, and fruit and vegetable can- 
ning. Taxes are low. If you want to 
establish your own business in a grow- 
and prosperous territory, write to: 
day for information, 


THE LAMONT ULTRAMATIC 


Everything you could want in @ watch—fully 
eutometic. 


+ compensomatic 


40, 
Lodies’ Self-Winding — without sweep second 
hand. Stainless Steel, Fed. Tox In 


A fh Avenue 


ROOM 1006 - 597 FIFTH AVENUE 
NEW YORK 17, N. ¥. 
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BURGESS 


Trode Mork Reg. U.S. Pot. Off 


In © convenient setting that 
opp © every craft and 
shop work eo gift te 
thrill anyone! 


In designing the De Luxe Kit, Burgess has satisfied a long-felt need for « handsome pack= 
‘age containing the Vibro-Teol, accessories, and @ hendy sharpening stone . .. all permo= 
nently boxed to give the best dey-in ond day-out service te the user 


The Vibro-Too! De Luxe combination is housed in a sturdily constructed, hinged wooden 
box with @ natural polished finish... providing © cose which is attractive in appearance 
and which offers @ high degree of utilitarian valve. 


The De Luxe Kit contains not only the Vibro-Too! and newly-designed accessories con- 
veniently ploced in individual compartments, but @ high quality sharpening stone as 
well, 20 thot all of the attachments can be kept in fines! condition. 


The twenty-two attachments included are @ new, longer-lived stondard needle for most 
types of engraving; the sturdier Tentolum Carbide needle for hard metals ond gl 

curved ond siraight-edged knives and foot gouge for regulating depth of cuts; six corving 
chisels for wood and linoleum: six leather working tools; an abrasive point for frosting 
gloss and smeething surfaces; ond five bell points for leather wor 


ing, pening, ete 


The Vibro-Tool Deluxe KitV 150......-- Price $16.50 
SEE YOUR DEALER OR ORDER DIRECT 


(HANDICRAFT DIVISION) 


BURGESS BATTERY COMPANY 


176 N. Wabash Avenue Chicago 1, Ill. 
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LANGUAGE 
IS POWER 


PORTUGUESE =] tasting —Fi 
or of 23 dang: bythe 
LINGUAPHONE METHOD | | BRONZE 


The World's Most Approved Language Courses 
Its all talk; natural every-day conversation. In your 
‘own home you can learn to speak any of 29 lan- 
guages by the world-famous Linguaphone Ear-Eye 
Conversational Method. It is amazingly simple 

practical. You HEAR voices of native teachers 


ne 


speak to you as often os you want them, never tiring A ate my 
« You REPEAT what they say, answer their questions o'er Be ene eal tor operation 
before you are octually aware, you are convers- Kansas cir § SCLALTIES CO. 


19 in @ foreign language. Kansas City, Mo. 


Learn olone, or have the family or friends join you 


in a delightful pastime that pays dividends. 
Sove time, work and money, learn the Linguaphone Ep AG E iS 
Way which has helped thousands in the Army, Novy, | | 
Flying, Signal Corps ond other services, os well os | | 
ino thon'T tlicn homestay oleae, GLUE 

FREE—Get the facts about this time and money saving 
way to learn languages—send for the FREE illustrated 


Linguaphone Book. 


LINGUAPHONE INSTITUTE 


AZ _RCA Building, New York 20, New York 


“LiNcuaPHone insrirure 
47 RCA Bldg., New York 20, N.Y. 


Sond me the FREE Linguophone Book. 


WATCHES WANTED "zie" 


SoS sacra ape rics aia tor 


ean Bidg.. Dept. PS, St. Louls 1, Mo. 


Nome rite Yor Pree 


Addres ; 
Language Intere: 3 . When Writing Advertisers Please 


BUILD T H 1 S FREEZ E R Mention Popular Science Monthly 


AND STORAGE UNIT 


for less than $50! 


Easy to make. Holds thirty gallons. 
Zero temperature keeps meats, 
fru ete. in fresh eon 

riod of tine, 


TINY POCKET SIZE 


RADIO! 


view 
photograph 
ofconstrue- 
tion details 
sent for 


MASON FREEZERS, GENEVA, N. Y. 
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a eer a 


Selected 
Brior 


ly dry. 


OZONE PARK 17, N.Y 


‘NEVER MIND THE SUITCASE, 
DARLING, HAND ME THE 


WELDWOOD GLUE!” 


‘When you want to fix things fast... re SD 
member Weldwood Glue. I's quick *0 mix WELDWOOD 
. . easy £0 use... tremendously strong . PLASTIC RESIN 
sainfree...rocproof...and permanent. At WATERPROOF GLUE 
hardware stores, lumber yards, chain stores, Unrrep Starts Perwoop Coxronarion, New York 18, N.Y. 
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NEXT TIME SAY 


RIGHT STAR 


and you will get a 


FLASHLIGHT & BATTERIES 
famous since 1909 
for QUALITY, 
STYLE and 
SERVICE 


BRIGHT STAR BATTERY CO. CLIFTON N. J. 


Learn Health Facts 
FREE BOOK on Ailments 


ocuaraca 

40-page FREE BOOK—tells facts 

about Colon Troubles, Constipation, 

Stomach Conditions, Rectal Abscesses 

and Ulcers. Thornton & Minor Clinic, 
Suite 349, 926 McGee, Kansa: 


N SUPPLY 
Drei tkSren st. RIcumona. va 


WILD IT YOURSELF! 
Complete 30 Watt Amplifier Sot with all the 
sary pares including tubes (Joey speaker), 
te. rth larg ial print, 


Es a 


METALLIC LETTER CO., 431 N. 


aly 


PSORIASIS 2D re 3 


ENSES 500,000 oF THEM! 


Buy them for a fraction of thelr origi- 

a! cost. U.S. Army and Navy surplus Jenses and prisms, 
rT—Magaifiers, reducing lenses, 

eeatives, eta, 10 lens 6 

ARTS for TELE 


What marks a box, 
acan, ajar 

So all may know 
what contents are? 


° 


GUMMED LABELS 


At Stationery Departments Everywhere, 
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ARGAIN ASSORTMENTS 


FROM HUDSON TRADING CORPORATION, CHICAGO 
SCREWS — NUTS — BOLTS — WASHERS — RIVETS — 
SPRINGS—COTTER PINS—AND OTHER FASTENERS 

All New, Clean Material! 


SPECIAL 100-L8. KEG Wonderful Money-Savihg Opportunities For Me- 

RINK Geie-aaee Gea ia: chanics, Experimenters, Garages, Farmers, Hob- 

The ser ae ‘ byists, Repairmen, Shop Owners, Fix-it Shops, 
Model Shops, Home Owners— 

AUS ASSORTMENT FOR EVERY USE! 


‘tudy the dlalay of assortments earefully-there are many rou can ue right 
‘ow. Use the handy order blank at the luttom of the page for speedy acticnl 


HANDIEST ASSORTMENTS 
WORTH THEIR WEIGHT IN GOLD WHEN 
YOU NEED THEM — AND HOW! 

SHEET METAL 


WOOD SCREWS 
Self-Tapping Screws 


[| 199) y *2" 


Different types of heads in | A bonanza for metal works 
most diameters and lengths | ¢F.tin-shops. radio 
‘airmen, mechanics, et 

are included in thisbigfive- | Over 100° pieces assorted 
pound assortment of wood | sizes, lengths, and head 
Screws. Many are rust- | styles, gimlet and blunt 
proofed. Order No. 301. | point. Many Petia 
Shipping weight 6 Ibs. Weight 6 Ibs. Price $2.19, 


ir mbererér 
a. Pu 100" 


9 assortment 1s 


Radio servicemen, exper 
1 hob ata, hon 
modet-huttder 


° 
Included” Order, No. 700, ‘Shipping 


‘relat @ the 


HEAVY DUTY FASTENERS 


10 LBS. Beste Binal 


7, Special offer 100 apsoried cotter pins, vac 

FREE! Sescshotert Wee tmorted cotter pin yas 
free with every order amounting to $10.00 
ne 


: ORDER COUPON—MAIL NOW! 
wasuers © ED S&S na tt 
Rot Wastent ts tandy asorinens ot 000 HM Ay EUDSON TRADING Con. 

[Chicago 10, iu. 


Gentleme 
shipping 


NEW! RECESSED HEAD SCREWS 1 
Qu 500 FOR $1.48 H 


1000 1.47 
8—Kprings—200 $98 


Na, 301—Woort Serews, 


03 


h fi 1 uu, Clie, 
Tlertment. Order Nor 208 Shigping weight 9 Ibs. 1 tie 008 08 
00 pect Bla 
OTHER POPULAR ASSORTMENTS 1 ‘Treasure Chest.$1.08 
EWs \n aasortment,of most popular (UE (Check here if your order amounts to $10.00 or more 
Soa wai elses fre t/t up ao pieces Grader Ne, Shoe 495! to get FREE i0oo-piece Cotter Pin Assortment as 
Bhipping weight 12 Ibs. Price. described above. 
391 C0 Check here if you have any specific requests for | 
ayes ts pa Lie Fivets. otc. Give us I 
a ‘description, sizes, quantities desi ‘your 
Mt and Tutilar Hiveta, Steel, brass, 
Tha coppers 1000 aarted pieces. Order Nae S0T- Ship” 1471 needs on 4 separate sheet of paper. 
(1 Check here to put your name on our FREE BAR- 1 


98 Hy GAIN MAILING LIST. 
I name... 


bargain of 100 pieces for 


Lugs, Chips, CONNECTOR 
ioe eersune. Stand types, suitable 

of uses. ‘No. 303. ‘Shivping 
Weight T Ibe Price: 800 pecs £0tmeranvem enone 
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Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


You can have a steady, ssiness of 
your own reconsitiocing saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
Circular saws. Easy to operate—no eyestrain. 


Miia SEND FOR FREE PLAN—shows how 


fee ee eta ss 
FOLEY Ciudimaze SAW FILER F Pi 


ing. Send coupon today—no sales 
man will call 
FOLEY MANUFACTURING CO. 

319-6 Foley Bids. 

Bend Free Plan on 
Name 
Addees 


inneapolis 13, Minnesota 
ing business, no obligation 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


ARE. 


ene paid fori wil be Ft ih your 
KUMFY PRODUCTS, = 7.205, Cincinnati 25, Ohio 


RELIEVE 
ITCHING 


DANDRUFF 


Do What Others Now Do— 


Truss 


Wear two weeks shen com. 
sult your physician before de- 
ane bee 

Write me today for FREE 
circular. Sent in plain, sealed envelope. 


despre 
FRED B. MILLER Manufacturer 


Dept.P.s. Hagerstown, Maryland. 
POPULAR SCIENCE 


a, 


“Hear Better 


THE AMAZING NEW 


WAY 


_ Bettone Mono-Pac brings you a new world of sound— 
amazingly clear, natural—perfected by advanced electronic re- 
search. One lightweight unit—about the size of a spectacle case 
—does it all. Weighs about one-half as much as old style hear- 
ing aids with no clumsy, separate battery pack, no battery wire, 
Such a sensational advance that already tens of thousands of 
hard-of-hearing people have been delighted with how splendidly 
they hear now with this tiny but powerful device. 


FREE BOOKLET 
BELTONE HEARING AID CO., Dept. PS-3 
Sa 1450 W. 19th Street, Chicago 8, linals P 


19 egerie ree Aik, Se 


HOBBY BOOK MART 
150 Nassau St., Dept. P-19, New York 7, N.Y. 


id PRP ea Eins dese andes «= 6 7 «8 910 


0 Send €.0.0. plus postare 191213 1415 


161718 1920 


2122232425 
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BEFORE 
RUST RUINS 
YOUR RADIATOR 


| Midday Telescope for. Planes 


WEIGHING only six pounds, the telescope 
above makes possible the observation of 
stars at midday. Developed by the AAF 
for use in aircraft, the navigational sextant 


v ds I; it thi ill absorb 
CLEAN OUT RUST J tosis nctitn ots plane rhe coment 


with DU PONT parts of this high-powered little instrument 
| are: (A) azimuth scale, (B) eyepiece mount 

Cooling System CLEANSER | with three eyepieces, (C) altitude circle 
Drain out your anti-freeze, and with level, and (D) sunshade. 
Clean out-winter's accumulation f | 
of scum, scale and rust. Neglect les f 
now may mean trouble and cos 
repairs later, Just pour a can of | Peacetime Roles for LCMs 
BU Pont coouiNe svsteM | AS tem (landing egatt, mechanized) be- 
sunisherengine $0 talanieearte low has been converted into a fire-fighter 
more, and drain. salvage unit by Army engineers. Modified 


to meet certain uses, these craft will be 
invaluable to small civilian outfits whose 
business does not justify large boats. 


Then KEEP OUT RUST 


with DU PONT 
Acid and Rust INHIBITOR 
After cleaning out the radiator, you can 
keep it free from rust ll season by pour- 
ing in a can of DU PONT ACID and 
RUST INHIBITOR. It prevents rust 
forming, and keeps out acid, too. 


AVOID RADIATOR LEAKS 


with DU PONT 
Cooling System SEALER 
‘You can stop leaks quickly and securely 
<and make the cooling system LEAK- 
PROOF—by pouring in DU PONT 
COOLING SYSTEM SEALER. It will 


not clog the radiator. 


N 
QUID serren tunes ron sertee uivinc 


=. . THROUGH CHEMISTRY 
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HAWAIIAN WIGGLERS Get Bass! 


(Left to right) Wayne Ballard, M. L. Knight, Homer Patton and Buster Patton. 


Texas Anglers Say “There’s Nothing To It!” 
Ed Cromer, member of the Fort “These boys say there's nothing to it. 
Worth Anglers Club and editor of All you have to do is to go to Lake 
the Fisherman, sends us this photo of Texoma, fish in the Cedar Bayou 
four of their members with catfish and haul them in. The bass were 
and bass. In his story he reports: caught on Hawaiian Wigglers.” 


a ——— = 
No. 2 Shallow Runnit == ——~3 

Hawaiian Wigoler ‘g1.10 - i 
Send For Free Catalog 


How would you like to see the photo- with Hawaiian Wigglers? Catalog also 

beautifully illustrates and describes Jit- 
‘ers terbug, my famous surface bait that runs 
from anglers all over the country telling fish crazy day or night. A copy is yours 
where and how they made record catches for the asking. 


FRED ARBOGAST & CO., 1703 North St., Akron 3, Ohio 
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graphs of catches of bass and read letters 


cet BIG prorits from 
SMALL INVESTMENT 


OTTAWA 


6 H-P LOG SAW 


Log Saw of the 
Future TODAY! 


FELL TREES me 


Demand for wood increases! Prices are higher 
than ever before. You can make real money saw- 
ing wood, if you have an Ottawa. Equipped with 
n easy to start, air-cooled 6 H-P engine. De- 
signed for easy’ handling. Complete one-man 
machine with safety Saw Guide and other ex- 
clusive Ottawa features for fast sawing. 


USE FOR OTHER JOBS —when not sawing wood, 
use engine for any belt job. aes & in use. 
FREE BOOK an price fi 


NEW! 
AMAZING LOW COST WAY TO 
PLATE GENUINE SILVER ON 
Models, Projects, Worn Fixtures 
Hundreds of uses for this complete 
Silverplating Ouuit! New, patented 

electrified brush and concentrate 
pound Of Atomic Silver ‘work 
asily and quickly, ‘you 
can apply-a heavy, permanent coat of 
7 toy any condtive sur- 

projects, silve 

fit inclades D 

iver Compou 
Fittery Power-Pack,— Nvlon-buciit 

glecivolyite Brush, Solid Si 


The Tool of A 
101 USES 


ORDER Tobay. 
HOMECRAFTERS, Dept. E-3 
EMEC 615 5 


NEW BIG MONEY FIELD 
Ma he Any Article 


with 


Magi New Dicovery! 


TITEGLO, Dept. 12410, Topeka, Kan. 


ANYONE 

twnx ZIPPERS 
$30 mien Mo ope sot ree BOOK 
Seed Besar acer cess 29 py ROOK 


how: "Detala free or mall 81.00 now. 


stoves & otc, sed nothing 


four bee $1.00 per pac 
$2.00 per dos. 
‘SALES COMPANY, 


teen 


‘Quality for” Certified. Graph 
crowded, fascinating 0 
eed aa 


si, Degree. New un- 
vice, Gratifying 


STONE Ci, EEN 


0 THIS IF his 2 
ey Have” ail a : 


do you WORI RY? 


Why worry and suffer any 
longer if we can help you? 
‘Try a Brooks Patented’ Air 
Cushion. This marvelous 

liance for most forms of 

jucible rupture is GUARAN- 
TEED to bring YOU heavenly 
comfort and security—day and 
night—at work and play—or it 
gests you NOTHING "Thousands a nt 
happy. Light, neat-ftting. No hai or springs. 
For men, women, and children. Durable, cheap. 
Sent on trial to prove it. Not sold in stores. Beware 
of imitations. Write for Free Book on Rupture, no- 
risk trial order plan, and proof of results, All ‘Cor 
Fespondence Confidential. 


Brooks Company, 360 State St., Marshall, Mich. 
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FIRST with AMERICA’ 
PHOTOGRAPHERS 


Complete with F6.3 Lens-“ 
built-in focusing seratch-proof 
negative holde 


“ENLARGING IS THRILLING” 

strips mystery from enlarging with simple 

‘easy to follow language. 25¢ a all Camera Stores, or send 
Coin, check, money order (no stamps~ please!) to — 


FEDERAL MANUFACTURING & ENGINEERING CORP, 
ZEDERAL Mantis ha ens Doe 


Do Your Own re ap 
SURVEYING 


No previous 


‘Veterans! Oftes and factory workers. All 
fe FUTURE! Get set for life with 
atest industries. Guise cash 

fronts ave yours demon 

the new combination au 

extingulaer ad lar 

Records,” Sells Mast "to factories, ‘schools 
Wilte for FREE facta. rience necessary. 


201s Wash 
ILLS FIRE BY ITSELF 
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ATKINS... 


MORE PLEASURE 
gor you! 


Extra hours of pleasure are in 
store for you the first time you put an 
Atkins “Silver Steel” blade in your band 
sow. You'll like the way the keen teeth 
“sing” through material so rapidly and 
cleanly that it's easy to follow compli- 
cated contours. You'll like the way the 
teeth hold their edge for surprisingly 
long cutting periods. 


Performance like that is typical of every 
saw in the complete Atkins line—Circular 
Saws, Hand Saws, Hacksaws, Compass 
Saws, and many others. Why not get 
acquainted with Atkins yourself ? 


GR Send today for Atkins handy 
oS ‘ “How to do it” book—only 10¢. 


E. C. ATKINS AND COMPANY 


Indianapolis 9, Indiana 


402 S. Illinois St. 


MODEL BUILDERS 


If you are a boy 12-19, inclusive, and live in the 
United States, you are eligible for free membership 
in the Fisher Body Craftsman’s Guild and‘to com- 
pete in its car model builders’ competition. Here's 
your chance to win one of four university scholar 
ships, worth $2,000 to $4,000 each; or one of 294 
cash awards of from $25 to $100 each, In adi 
tion, 18 other winners will be given free trips to 
the annual Guild convention in Detroit. Half of 
all awards go to Juniors (12 years old and under 
16); half to Seniors (16-19 years old, inclusive). 
Cash awards divided equally among all states and 
the District of Columbia. Free plans and in- 
structions. 1946 competition closes July 15. 


MAIL COUPON -ToDaY! 


FISHER BODY CRAFTSMAN’S GUILD 
An educational foundotion sponsored by 


Fisher Body Division of General Motors 
General Motors Bldg., Detroit 2, Michigan 

Gentlemen: Please enroll me in the Fisher Body Crafts- 
man’s Guild for 1946, in the Model Car Design Com- 
petition. 

‘Send me full instructions without charge. 


ai 
0 es es 
Ciey _________Zone__Seate__ 


Iwas born on the—__day of. os 
‘Name of parent or guardian ——_______ 
Depe. 36 


E MORE MONEY 


REPAIRING MOTOR 


po 
work on the millions of motors 
have been working overtime 


1@ latest type IDEAL Coil 

Winding and Motor Maintenance 

Equipment. For winding coils ond 

‘rmatures:—IDEAL COIL WINDER DRIVE 

‘AND COIL. WINDER HEADS. For service 
19 Commutators and Slip Rit 


This work is easy if you have the 
er equipment—and 
ble! 


Write for FREE Motor Main- 
tenance Handbook. 


IDEAL INDUSTRIES, INC. 


[60 PIECE UNIVERSAL 


ARBOR TOOL SET (3/22, 


Feitery goueht “sina. 
Value ts. over’ 84.00, 


DELIXE SET $3.95 
ae pes 


taney Order or 
| GENERAL AIRE CO. 93,258 a 


RAINBOW MIXTURE 


ABIGLUS 
so Bulbs $1.89 


aa 
SMITH BULB CO 


2 BOV is KeEW 


=) 2% —| x REAL METAL RAPID FIRING 


UN w/S 


| CG “E09; REPEATING 
LEAP PISTOL: 


c 


RAPID FIRING! 


LOOKS LIKE A REAL ‘‘45" 


ACTUALLY SMOKES ON FIRING 
HAS LOUD EXPLOSIVE REPORT 


Ie's a real thriller. Yes! Looks and feels like the Automatic 

45's" carried by our Army Officer . . . It's made of strong 

lightweight aluminum . . . with a plastic "Pearl" handle. 

It’s easy to reload. Any boy would gladly give his entire 

allowance for one of these. 

Genuine Cowhide Holster for Famous''G-Boy" Gun $2 
Order Direct . . . Today . . . Prompt Shipment 


ranted. Send check or money order for immediate 
harges collect. (Smallest arder accepted $1.00. No 


UTILITY STORES, Established 1906 
117 SOUTH WELLS AVENUE, CHICAGO 3, ILL., DEPT. CC-2 
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URSELF UP-TO-DATE ON 
VENEERS 
©)D) LUMBER & SUPPLIES 


CONSTANTINE’S 
MASTER MANUAL 


fr inlays, 
ete Sinn Bonet 
ntifeation 


's a chance to get into one of 
the future's most profitable and promis- 
fing busi @ floor surfacing 
contractor and sand both me 

floors during the coming buil 

Sanders art 


3. Chips . 
ALBERT CONSTANTINE & SON, INC. 
| 793-8 1a5t STREET, Mew YORK 84, K-Y. 


MOTOR HISTORY OF AMERICA 
os ot i ey 


"Opportunities in Floor Sur- 
focing"—vse coupon and enclose 
25c in coin or stamps to cover 
handling. 


AMERICAN |; 


FLOOR SURFACING MACHINE CO. 


@ 161 "Op, 
© howl en 


@ Nome. 


the Ball 
‘No’ obligation. 
BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


* RADIO-ELECTRONICS * 


22.9 _ON LAND 6 9 6 ON 
a™, rnd om 


LECTRIC SWITCHES 


When Writing Advertisers 
Please Mention Popular Science 


700) VITAMIN 
GUIDE BOOK 


NEw aircooled 3% H.P. Sheppard Diesel . . . direct-con- 
nected to a 2 K.W. generator .... will generate your elec. 
tricity with a minimum of attention . ."'in little space ..- 
with a maximum of economy. 


Air-cooling eliminates servicing a liquid cooling system. 


Costs about 1¢ per K.W. hour to operate. Write for fuli 
specifications. 


Stand vitom: "You will not 
mysterious labels; you will be 
le to pick up ony vitamin product and know if you ore 


Give up buying vitamins 


DIESEL'S THE POWE 


THE DIESEL noc eee 
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and Ppp) 
EL POW caaven Tacrors 


© 1 to.9 HP. Circulars on request. Building 
More ‘now—We supply, repairs for all SHAW 
‘Tractors sold in our 42 years in business. 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 
using old auto parts, powered by 2 H.-P. 


or larger air-cooled engine: oF walking 
type Garden ‘Tractor to 3 HP. oF 


convert truck or auto into Farm Trae: 
{or 


Bach with stecl or rubber tires 
Diow, ‘cultivate. “Plans for 
ub few houre, any one of 

fe, pomtpald for (etate 
Which’ wanted) or ail for $2.00. 
Money ‘Buck Guarantee: 


‘SHAW MFG. CO., 5703 FRONT ST. 


G68PS Wort 4th Ste, Columbus. Ohio 


and TRASH BURNER 


Looks like tree 


ree descriptive circular’ write to 
W. 0. JOHNSON CO. Dept. PS.2, Omaha 6, Neb. 


KILLS WEEDS 


WAUCK FLAME 


WAUCK MFG. Co. 
22 Tenth St., Brookiy 


ENGINES IN STOCK 


The G. H. Q. miniature gasoline encine 
that really operates Is now available, Over 
100,000. sold to date. 1/5 -H. P. “Com= 
piste, with coil and condenser and full 
fustrated instructions for" only. $9.0 


Bully bench tested and. ready to Tu 
Power for all models. Send. only’ $1.00 
—Shipped ‘Collect C.0.D.. same. ‘day. 
Bend for free illustrated Catalog of hun- 
dreds of hobby items. 


GHQ MOTORS, Dept. SX36, P.0.Box 193, Sta.0,N.Y.11, NY. 


When Writing Advertisers Please 


Mention Popular Science Monthly 


._ SHIVEFTEAD 


FLASHLIGHT 
nothing else like it! 


HEAD TuRN@! 
LIGHT@AT 
ANY ANGLE 


Greatest advance in 
flashlight design in @ 
generation, Turn pow- 
erful pre-focused beam 
where you want it... 
stand it up. . . clip it 
yn... both hands are 
free, A handsome, du- 
rable, all-pur- 
pose flashlight 
for everyone. 
‘Ask your dealer, 


Less 
BATTERIES 


No.SW.22 
Potented 


\Flashlights & Batteries 
If dealer cannot supply, send $2.00 to Dept. 0 
‘UNITED STATES ELECTRIC MPG. CORP., Wew York 11, WL Y. 

SUSALITE. RedHead Saecy Pssliehi= 
Ton tore cent 


li =| 


"swith baxooke: 


tommy guns, rifles — machine gunners, 
anti-tank crews behind the famous M12 — 155mm ‘‘Long Tom" 
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PERFECTLY CAST—ALL METAL 


AUTHENTICAST scale models are scoring © 
direct hit with hobbyists everywhere! Ask 
your hobby decler to show you the com- 
plete AUTHENTICAST collection of tonks, 
jeeps, scout cors, half tracks and soldiers. 
Tanks $1.10 to $2; Men $1.85 box of 12 
esst'd. Scaled to match, 1 in. to 9 Mt. Send 
35c in coin for 32-page color catalog. 


| START Eeoee Own BUSINESS! 


‘ope of the most revolutionizing 


eed pe, 


Of canta Cam be 


THERMALIZER 
DEVICE 


The GAS MODEL 
with the SENSATIONAL 
POST-WAR FEATURES! 
Sensational GAS MODEL designed by CARL 


GOLDBERG! Offers amazing De-Thermalizer— 
which brings your mode! down out of rising air 


sracoful glide! Kit contains plans and materials to 
complete either Class “ " model. 


Many otherComet Kits at your dealer 


COMET escerurco.me. 


wer thenten 
Se newt Su 


HOUSE PLAN T TEMPLATE 


2] TIMELY PRODUCTS CO. 
—j Box 206E, Columbus, 9, Ohio 


vse piates 


GUM GRIPPER Bent Fan. CHIEACS 
“sim i 


For your Boating Pleasur 
Decl : 


WAGEMAKER COMPANY 


26 Grand Rapids, Mich. 


HUNTER’S 


COMPASS 
)} Hunting Case, 

| Watch Type, All $rg5° 
Metal, Jeweled 


Engineers All Metal Army 
Type Hand-Sighting 


LEVELS 
350 a 
PUBLIC SPORT SHOPS 


13 5, 16th St., Phila, 2, Pa. No COD's 


Today .... ELECTROPLATING 
‘The Hutlnese of towwerrow, Learn this interesting, prod 
abl oalnege obey ar full ime Bowteard orgy 
dete, FREE. PLAYER HYDE. Dept. SP 0. Box 170, 
National city, cali 


= DRILL-INDEX «. 
Re ron sand BSE MP: 60, 


for descrip- 
ustrated. literature, 


WHIZZER MOTOR SALES CO. 
Dept. B, 3132 E. Washington, Los Angeles 23, Coliforsia 
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HEARING AIDS = 


BURGESS 
BATTERIES 


RECOGNIZED BY THEIR 
STRIPES + REMEMBERED 
BY THEIR SERVICE 


Gt sidetracks 
MOISTURE 


SMOKE posses 
thru aluminum 
tube, slotted 
at the bottom. 


A pipe cleaner, 
folded in half, and 
inserted under the 
slot of the tube, 
ebsorbs oll moisture 
08 fast os it forms, 


Smoke always has a clean 
passage—is not drawn 
through tobacco juices. 


Light up a Smokemaster and see what a difference 
this exclusive feature makes in smoking enjoyment, 
Nore how much more fragrant, sweet-tasting and 
mellow the smoke is when it is not contaminated 
by rank, biting juices. . , Smokemaster, Custome 
made $1.50 . . . Smokemaster, Standard $1.00. 
At leading dealers, in a full range of models. 


Briarcraft, Inc., 347 Fifth Ave., New York 16, N.Y. 


Briarcraft 
puis eras 


THE PIPE-CLEANER PIPE 


Keep your Plane Irons and 
Chisels SHARP as NEW! 


Unique grinding attachment 
insures @ perfectly straight 
hollow grind on plone irons 
and chisels. Results ine sharp, 
keen, even-cutting edge. Adds 


READ-LEWIS MACHINE CO. At dealers or sent di- 
391 Third Ave., Troy, N.Y. receipt of $6.95. 


Sedeal Gift for 
Libddtll Your Service Man! 
SS ee 


i, "bead ond 
if 


Solid Gold = 
Sena fer Cireular’ of Scrvice’ Jewelry. 
HB COwIv W. LANE CO., Dept. PS, 32 W, Randolph St., Chicago 1. 


ILD YOUR OWN 41:5 
|FAST FREEZER iiss 
Bron ena 


C7 
talon 
IR U Py T R = 
DISAPPEAR 
er 9 on Gay after day suffering, the, tort 
cluimty “ruse that presses on Jour hi ek 
our “feah.  alipe ‘and “alldes and Tea 


BAncendustY UNpnorecreD. 


Journ 
fe “booktet con 


Get anything you want 
Sut of life—mow. Domi 
se vo 


Bate other 


position. 
ean etn ao, aan vows ‘inside 


NEW-ALL T= Crance GEAR BOX, 


f /nereases Production up to (000% 


GUARANTEED ACCURACY! Is gui cut occur 


DRASTICALLY CUTS LABOR COSTS! Ne 
workmen eosily produce Yep output, Eos 


ods trom 4 te 
73/1000 teed fer fine turning. It sofeguords 
hroughout th 


Inexperionced 
drill ond top 


Precision throughout with geore of 
Gear Box housing it made of high grade cluminum olley 


sting—with reploceoble bronze 


NEW LOW PRICE 
For Logan, Powercraft, Atlas 


Los Angeles 
Craftsman 


You Can Use Your Own Lead Screw. 


: : WESTERN AIRCRAFT TOOL CO- 
[20-DAY Money-Back Guarantee joover St Los Angeles 4, Calif. NOrmandy 2-471I 
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ow pp Soldering Tool. 


KWIKHEAT 


THERMOSTATIC SOLDERING IRON 


HOT, READY FOR USE ONLY 90 SECONDS 
ce Int Kikheat the ony solder: 
— 


rom tip to plug 
Kiwikheat fs a clase by Kself Aak your dealer 
gerdemonsrate the quik-heating feature nowt 

ELON Morkeat tron with choles ot ay one tip 


Dept. PS-3,Knisheat Divs of. 
‘SOUND EQUIPMENT CORP., 3903 Sen Fernonde Rd, Glendele, 4 Calif. 


HUNTING & FISHING 
HUNTING |» contniy magazine crammed 


‘ond full of hunting, fsbing, campln 
F dog and boating stories and 
TSHING J tetes‘avatuabie intormation a 
+f} guns. fishing tackle, game law 
=e. Changes. best places to fish and 
hhunt-countiess ideas that will add 
more fun to your days ahead, 
Special Triat Otter 
Send 25¢ in stamps or coin and we 
will send you Hunting & Fishing 
Tor six months 
HUNTING & FISHING 


guacK winow teu. Serer 4.50 


World’s Biggest $1.00 Values in Glider and Gas 


ee eee 
$4.00 Tits Ae 1 
caplet dell 

5 inctustn ‘20 extra for CATALOG 5c 
CLEVELAND MODEL & SUPPLY CO. 
‘& =4508F26 Lorain Ave., Cleveland 2, Ohio, U.S.A. *& 
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RESTORE 


[ost p ’ 


Sludge, gum and acid accumulat 
your engine of much of its power. LOOSITE 
is the safe, economical solvent for clean- 
ing out these petroleum residues, It rids 
the engine of all sludge and gum quickly 
by reaching every working part — restor- 
ing original power. LOOSITE makes your 
‘whist 

ple LOOSITE treatment, 
add a can of SILOO with each change of 
crankcase oil and your petroleum residue 
problem is solved for good. SILOO, the 
‘seven-solvent liquid compound, keeps the 
engine clean by dissolving all new sludge 
and gum formations. It prevents rust, acid 
formation and corrosion. $ILOO becomes 
part of the lubricant itself and cannot be 
removed by any standard filter. 


A LOOSITE-SILOO treatment will show 


oll used. It restores instant automo! 
starting and smooth acceleration. Fif- 
teen yeors of service endorses its u1 


troleum Solvents 
General Offices: 331 Madison Ave., New York 17, 4.Y.. 
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HOW TO OBTAIN 
SHOP TOOLS 


at the earliest possible moment and 
PAY FOR THEM OUT OF 
PATRIOTIC SAVINGS 
IN WAR BONDS. 


‘Own versatile, low-cost, sturdy 


"Thickness Planers 
Write today for folder on the 


a safe, convenient plan for forward-look- 
ing shop men and home craftsmen. 

True, government priority restricti 
removed, but civilian power tool delivery 
delays will continue to exist for many 
months. You can avoid prolonged waiting 
for your tools, or the necessity of buying 
something less satisfactory, by reserving 
a preferred delivery position now. Use 
venient coupon to get details. 


Crystal Finishing Set 


Meet F.C. C. regulations for 
frequency control with Quartz 


Crystals, Finish your own 


4 ee ystals to meet your indi- 
vidual requirements. It’s 

“ fun—it’s easy—it’s econom- 
ical. Kit contains4 AT or BT low 


drift Quartz Crystals cut to U.S. Signal Corps 
ime specification. Complete accessories 
holder with stainless steel hand lapped 
lectrodes and special device for making limited 
quency adjontmenta 


iuency desired so we can Send blanks within easy grinding 
range. Allat amazing low cost. Send money 
order, check or cash for your kit today. 


COMMERCIAL EQUIPMENT co. 
‘HAL6 McGee Street, City 6, Missouri 
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high. Complete! 
build, Add 25¢ for packing and shi 
catalogue only — Ie. Address De 


MARINE MODEL CO., INC. WALESITE, LL, N.Y. 
BUILD YOUR OWN MACHINE TOOLS! 


Blueprints $1.00-Catalog FREE 


cic Str eos wit TOBA 


LEWIS MACHINE TOOL CO. 
7.9. 18, 504.4, OOFT 8-2, LOB ANGELES 31, CALIFORNIA 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


tated with Hardening of the Arteri 
sis, Heart Trouble, Kidney DI 


methods of the Bail Clinic have proven depen 
for nearly. & ntury. Send for FRED 
No obligation. 


New - Improved 
OIL FOR ALL --- 


HOUSEHOLD-SPORTSMAN- MECHANIC 
[ Lubricates - Prevents Rust - Cleans Metal 


COMB- A: TRIM 


THE NEW QUICK TRIMMER 


PF \ something New! Trim your hair with- 

‘ut any experience, JU's_ easy! The 

Ceeeas hair comes’ off smoothly and 

by Just pulling trimmer through 

Uke an ordinary comb. Also re- 

‘oven hair trom legs—armpite, Save 

ny balr-eut bills =. Trim your 

Own hair or. the’ whole familys. 

Send 69¢ and your Comb-a-Trim 
Will be ent at once. 


SPECIAL OFFER 
2 for $1 


COMB-A-TRIM CO. 
Dept. 3-6 
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aoe 


1734 Carew Tower Cincinnati, 0. 


EASY to 


Yours TO-DAY 


The New Lucllen 
HARMONICA 


Most wonderful pocket instrument, ever made is the har- 


faster, fun for Everyone. 2 10 


ic Easy 
‘The Luellen has 10 holes, 20 notes. 
Becutial one.’ Now seady. Posipad © Only 
INSTRUCTION BOOK. 5: 
Seo ae ee ae 

des lar songs. Price 
fneroduco? Seer! The'festrucioc nod the is ‘ot 
Dostpaid, both for $2.69. Send Check or Money Order Today. 


JOHN LUELLEN & 


‘ONE-MAN SAWMILL {Ss Tuan] 


Easy To Turn Trees into Money IIIb 


L00K- —REAL SILVER SOLDER 


Melts with Alcohol Torch Powder ond strip forms $1.00 
‘each with flux. 
EF. DOLAN—P. ©. Box 953, Atlantic City, N. J. 


[AW 


ie Danie 


ELECTRIC BUTTON 


BEUDE,AT, OME tor PENaON/ 
att 


HEADQUARTERS! 


Make Belts, Moccasins, Purses, 
Gloves and other useful things 
for profit 

We have a fairly well bal- 

anced stock of leather— x. 

tools and accessories. 

Bend 10¢ for catalog 

J. €. LARSON & CO. 
Devt. 8 

100. Wacker Drive Chicago 6 I, 
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Anco RAIN-MASTER 
“Dead- Locker” 


BLADE SNAPS ON=:: 
STAYS PUT. 


CAN'T FALL OFF 
CAN'T BLOW OFF 


(Asregbern tereaenrmty aNco—te) 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 
He’s doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 


shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


's your car to protect. So 
youremind bim.GetRAIN-MASTERS 
.-.patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gos. 


THE ANDERSON COMPANY 
Established 1918 
GARY, INDIANA 
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the modern inhalant method of 
relief for the symptons of «++ 


ASTHMA 


OF NON-CARDIAC NATURE 


aud HAY FEVER 


THIS EASY WAY i INVESTIGATE 
4 


TEACHES PIANO: 
Without Muace! 


NO LONG HOURS 
PRACTICING SCALES 
OR EXERCISES 

PLAY SONGS 
FIRST DAY 


B. 


Sold on Money Back Guarantee 
* CAUTION: Reod Literature Thor- 
You May Play Any Song ty ond : i" 
in 10 Days Without being oughly ‘Use Only As Directed. 
Able to Read a Note . 


Write to— Dept: PS 


BREATHEASY DISTRIBUTORS, INC. 
65 Cedar Street Seattle 1, Wash. 


ROLL FILM 


No limit at present 

SEND NO MONEY Stay . yt Made 10 exacting U. 8. Government stand 
= Me ards, this fine rested war surplus has just 
Make This, Conciusive 20 Day Test| 199 39 bees released. Panchromatic high speed. 8 
a nadeeee today. On exposures. Orders filled by return mail. 
$20 = Me Please order a minimum of 4 rolls Include 
116 = Se 18 to cover postage and handling, ‘No 
CO.D.'s please. Refund on request. We sug. 

G16 ~ Me gest you send us your order today. 


Howard West, 3 W. 42 St, New York 18, N.Y. Dept. B3 


(00D AS NEW 


Makes 
oLD 


TRIAL ssasing i 
tn 


J MITERING 5 cenTeR 
GUIDE. FINDER 


6 handy 2 ee @ ganemenr 
tools oe | et 


Miter Master takes the 
place of an expensive miter 
box accurately set to any 
angle. Scale marked for mi- 
tering 5, 6, and 8-sided 
frames. Steel construction, 
Built to last a lifetime. If your dealer 
can’t supply you we will send it post- 
paid anywhere in the U.S. for $1.50. 
Unconditional guarantee. If not satis- 
fied within ten days for any reason 
whatsoever, your money will be re- 
funded. (Foreign $1.75) 


MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET MINNEAPOLIS 6, MINN. 


SAVE MONEY ON GASOLINE 


Now you can get up to 30% extra 
FITS ALL CARS rifieage with a Vacu-matic on your car. 
p. smoother runaing. added 
money every day. Guaranteed 
Automatic Supercharge Principle 
Vacu-matic Is entirely diferent! Operates 
on the Supercharge principle. Saves « 
‘Automatically provides a better gas mixture. 
Guaranteed to give up to 30% extra gas 
milleage, more powerand better performance. 
SALESMEN WANTED 
Car a Prospect. Send name and address for 
1d how you get yours for introducing. 
1617-1268 W. State St., Wauwatosa 13, Wis. 


See better 
with 
MAGNIFOCUSER 


Marvelous oye aid. triples Neld of 
vision. “Not ‘only ‘ripe 


WITH AMAZING 
NEW MAGIC DICE 


formers, ata oe trols.ete. At experiment- 
tr's dream, Order today! Oni 
MA PPLY, Dept. 


‘My Copyrighted Treatise 
“KEEPING RABBITS FOR PROFIT” 
Postpald $1.00 20th Year 
KIT C. VICKREY JOPLIN 4, MISSOURI 


oar] 


‘=“@INSTRUCTOGRAPH 


company 
4715 ‘Sheridan Road, Chicago 40, Hlinois \— 
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auties 


LIKE / 
THESE 


atch Be 


Caught by 

DR. E. E. EVANS 
Santa Monica, 
Calif. 


taper-ground 


STEELFLEX ROD 


the populer, live‘ar-e-wice, all-purpose rod with 
the “wonderful /new “trigger-guard” handle. 


NOW, for the ses sime since the war, 


ONLY you can order, for immediate delivery, 
$Q50 fF genuine STEELFLEX fishing rod. 
[And if you've ever used a STEELFLEX 

preraip 1% know that’s wonderful news. Be- 


‘cause STEELFLEX is the rod fishermen 
dream about. Light as a feather! Live 
as a wire! Strong as only the finest 
tempered steel can be! Weighs only ten 
‘ounces—S8 inches long. Taper-ground 
to amazing flexibility, yet sturdy, tough, 
made to take a beating. And best of all, 
featuring the popular STEELFLEX 
rubber grip and aluminum “trigger- 
guard” handle. But you'd better hurry. 
Supply is limited. Order today if you 
want to be sure of imm i 
‘Money back guarantee. 


No Finer Gift for Friend 


STEELFLEX PRODUCTS 
Box 27, Beverly Hills, California 


I 
Please snd me een tate umber) I 
STEELFLEX fishing rods at $8.50 each, express prepaid. I 

I 
I 


T enclose check (or money order) for $. 


OFFERS LOW COST 
LIFE INSURANCE 


Life offers $1724. in Protection for $2.00 
monthly (age 21), Other Ages in Proportion 


THIS PREMIUM HALF PERMANENT RATE 
-up in 30 years 


NEW YORK, Saturday. Postal Life of New York, unique 
among important Old Line, Legal Reserve Life Insurance 
Companies, is again offering this special modified policy, 
already owned by thousands of American families. You pay 
hhalf the permanent rate until the 6th year; $2.00 monthly 
for substantial amounts of Protection, depending on aj 

$2.00 monthly pays for $1754. of life long protection at 21 
$1142, at 40; $5.00 monthly buys $3650. at 30, etc. Propor- 
tionate amounts at other ages. You pay no premiums after 
30 years; policy fully paid-up and in force your entire life. 


For your convenience we print below a coupon that can be 
clipped and sent to Postal Life, Full information, rates, etc., 
will be sent to you promptly. There is no obligation to buy 
but we advise immediate action. Life Insurance is vital to 
your future and your family's welfare, Postal Life Insurance 
Company, 311 Fifth Avenue, New York 17, N.Y. 


Policy Fully Pa 


Postal Life Insurance Company 
511 Fifth Ave., Dept. D-552, New York 17, N.Y. 


Mail rates and full derails about your "$2.00-per- 
month”, 30-Payment Life Policy at my age. 


Name - = 
Occupation Date of Birth __ 
Address ‘ a 


““Ynclude P.O. District Number, if any_ 


amider-shave BRUSHLESS SHAVING 


AT IT's peer 
% 


Mows and Trims Lawns 


MONTAMOWER DISTRIBUTING CO. 
831 Keeler Bldg. GRAND RAPIDS 2, MICHIGAN 


chrysanthemum ate 
ae eany a aro ‘SEGIAL, 
ie ail to enor Big 
"160 Super Pht. Sends 

vd Dime Today! 


9 If you are interested in purchasing 
fraller ‘axles, hitches. and other trailer 
Parts, contact us promi | 


HAMMER BLOW TOOL, 7 WAUSAU, WIS,, 


NY, Dept. 


THERE’S NO OIL 
just like B MW-ONES 


INSIST ON 
3-IN-ONE 


For over 50 years 
the accepted house- 
hold oil in America 

Sold everywhere. 


Guaroteed av) 
Good Hous 


a: IN- - ONE ot 
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200 MONEY MAKING IDEAS: 


plans, Rare formulas and tradi Startling; 
rder tips. Schemes. "S01 ipply_ for 
Descriptive Follo DIME, Par- 


‘Unusual Items, 


anything. 
Uculars FREE. FORMICO PUB., Hox $72, Dayton, Ohio, 


DAZZIINGEY BRILLIANT: 
“MISTER AMERICA” 

“MISS. AMERIC 

Genuine zircon, gold rings 


UNITED PRODUCTS Co. 
7730 8. Halsted, Dept. 2-181, Chieago 20) 
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SURGICAL POLICY 
Protects Whole Family 


Costs Only 3c a Day for Adults 
Only 1%¢ a Day for Children 


IT'S HERE! The new Family Hospital and Si 
Policy that insures whole family—mother, father 
dren, anyone now in good health, age 3 months to 65 
years. Provides CASH to help pay for these bills: for 
| room and board up to 90 days for each Insured 
person in any one year; for other hospital expenses, 
such as medicines, X-ray, operating room. for 
doctor's fee for operations. Money Paid Direct to you 
you select your own doctor and hospital. This 51 
clal-value Policy issued at family group rates by St 
ling Insurance Company, the reliable company with 
over $2,000,000.00 surplus for policyholders’ protection. 
Investigate! Send no money. but mail the coupon be- 
low quick for 10-day Trial Offer, No agent will call on. 
you, There's NO OBLIGATION, ACT TODAY 


TERLING INSURANCE CO. 
N-488 STERLING BLDG., CHICAGO 11, ILL. 
Send me 10-Day Trial Offer of LOW-COST 
Family Group Plan for Hospital and Surgical 
surance. 


Name 
Address. Aye. 


City State 
[C)_ Sitch ere it you want detaia of new Life tn- 
‘i for fret 8 


Shor. Fits 


se Sh real AIR BEN AMIN AIR 


RIFLES porary PISTOLS 


EARLIEST POSSIBLE DELIVERY REALLY ASSURED—ACT NOWE 
Order Latest Models, Benjamin Air Rifles & Benjamin Air 
Piatels at once, Send for bur free lilustrated folder and come 
Dlete Specifications today. Benjamin M-C Pellets are available, 


THE “POCKET-SIZE” 7 
MACHINE SHOP 
PUT THIS “WAR VETERAN” TO WORK 


Long before Pear] Harbor, Dremel Moto-Tools had, won 
their spurs by. tackling tough jobs in tool rooms and mn 
thine shops. Now they have the respect of every branch 
Sf the armed forces. And thousands of them helped es- 
tablish production records in plants such as General Elec= 
tne, Westinghouse, Remington Arms. Ford. Nash-Kelvina- 
tor. Consolidated Aircraft, Northrup, Douglas and othe 


Only Mote-Tools Have All These Features 
A Model 2 Moto-Tool develops a apeed of approximately 
27.000 rpm. Weighs only 13 oz. Shaped tg fit the hand. 

BG Bone i eee SO prcat baielve housing. Ba 
Snced for vibrationless operation. Uses 110- 

120 A.C. oF D.C. current 


postage. Write today for FREE CATALOG. 


DREMEL MFG. CO. Dept. 126-C 
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INVENTIONS 
WANTED! 


100 Firms Offer Spot Cash 
for Practical Ideas 


Now is the time to cash in on your ideas! Man- 
ufacturers everywhere are eager to buy new 
ideas, new products, new patents to open up 
new markets, or expand present lines. Many 
plants, built for war production, are ready for 
reconversion but don't have suitable products | 
for civilian demands. They offer spot cash | 
for new, acceptable ideas. 


A Fortune May Await You! 


If you have a sound, practical idea, a fortune 
may be awaiting you. Find out now! To assist 
Inventors in selling thelr patents, we have 
compiled a select list of 100 firms offering 
to buy acceptable inventions for cash or on 
a royalty basis. 


Tells How and Where 
To Sell Your Ideas! 


Under each firm's name and ad- 


CASH 


FOR IDEAS 


whether they prefer 
be made of wood. metal, plas 
tie, rubber, cloth eather, 2 
paper; whether they have eng 

neering. production, financing 
and sales facilities to promote 
your invention aggressively, 


Special Sales Helps 
Insure Best Deal! 


With each list, we include spe- 
cial instructions, including 


fucts to 


chemical products 
* household items 
# auto accessories 


sample sales letters, research 
Stove and novelties marketing helps. for presenting 
* food machinery i in ‘the most 
 alrerate devices favorable way; how to protect 

‘all. times and 


and iearn bow to get apot cath 
for your ideas. Science and 
Mechanics Magazine, 154E. Erie 
St. Dept. 100,. Chicago 1i, Ill 


"MAIL THIS COUPON NOW== 


SCIENCE AND MECHANICS MAGAZINE, 
154 East Erle St., Dept. 100, Chicago 11, Il. 

Enclosed is $1.00 for which please send me a copy 
of your Inventor's Sales Bulletin giving the names 
and addresses of 100 firms offering to buy ac- 
ceptable inventions. 


WORLD'S LARGEST Srv: MAKERS 
y 


FREE Crtctce ete. act Todky! 


UNITED STA STATES DENTAL co smaham 


EYE- GLASSES by MAIL 235 


FREE Scientifie Sight Test Chart and Catalog. Write todas 


U.S.EYE-GLASSES CO. B52.’ 
POCKET WATCHES 


SWISS MOVEMENTS 
Now available “EXPERT” watcher 
fnade watches sre known the world 9 
their aceurnte imexeeping and ually 
struction beeause they are ade Oy 
trate craftemen, hie ‘bastésome ‘men 
Shrome cass and'onen figure dist a mes 
Shreme Case An re dish a times 
ou will be proud to own. SEND NO 
Simply ay postman, $8.30 pie 
ow tax and Dastage” Wear it davi-on our 
sone) tack WP ae muted ogvaranie, 
UNITED P 
3780 8, Halsted, Depts PIIS, Chieaze 20, 1. 


ITTLER’S my 


piece 


OE, el 
Re eaires tects 
* EASY. ‘Complete Lit send prepa 


“charles St., LaCrosse, Wiscons 


Eps itarce, 
uo WHITYLER, Dept. 


th HELICOPTER 


Looms big in tomorrow's transportation problems, 
Keep in touch with helicopter development and post- 
war plans . . . your name will be placed on mailing 
list FREE. Write today to 


THE HELICOPTER GUILDSMAN 
Dept. 1363, 7614 Saginaw Avenue, Chicago (49) Ill. 


AMAZING MYSTERY 
sa BUTTON 


Se haa Eizcronte 


od 


ae ale 


$1.50 VALUE NOW ONLY $1.00 
MAGIC Pac 28¢ 


TOERET 3 TO THE MOON 
Atomic Power and Rader solve the problems 
Spece flight! Rocket to the MOON now possi 


Join the United States Rocket Society, Inc. A nation-wide, 
‘engineers, tech 


not-for-profit organization of scientist 
Bicians and amateurs, all eager to unite to Conquer Spacel 
JOIN NOW. ‘Every nation on earth races to be first to reach 
Hs, MOON! YOU'want to see YOUR countrymen land there 
frst. Send 25c for informative application. Umi 

Rocket 


‘Societys: ness Bex “28, Glen Ellyn, tiinols, 
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Practical xceli« Advantages 


Attaches instantly and rigidly 
ven those without a head. (F 
tuspension does the trick. Re 
to get at places, asthe runner i 
feof! spring but will remain in portion below 
the screwdriver tip (Fig. 
3 A 1) without having to be 
held there, These runners 
ako act a4 a guard pre- 
n pockets. The 
device stays put. Slide 
up the shaft and use as 
) For complete 
sec your begat 
or write Dept. 1 


PARK METALWARE COMPANY, Inc. 


ORCHARD PARK, N.Y. 


KCELITE ret S259 50 


Js any screw— 
4) Three point 
1s screws in hard 
controlled by 


4 


— 
Hew 1946 Radio Parte 
and Eguipment 


CATALOG 


SERVICEMEN! Dealers! Soundmen! Amateurs! 
Builders! Here's your handiest, most complete 
1946 Buying Guide for Everything in Radio! 
Features latest sets, parts, equipment of nation 
ally known quality at lowest prices. Assures 
fastest service from world’s largest and most 
complete stocks under one roof, Expert stait 
ready to help you. 


ALUED panig 


NEW RADIO SETS 
COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
EQUIPMENT 
SUPPLIES 

RADIO BOOKS 


OVER 10,000 ITEMS 
Everything for every radio use. 
New model radio sets, phono- 
radios. recorders, communication 


tus, pa 
ments, public address equipment 
and accessories, low-cost easy-t0- 
build kits, diagrams, marched parts 
lists, leading technical and non- 
technical books—at lowest prices. 


SMO: FLEX 


der thot reall econ | 


MARCH, 1956 


ALLIED RADIO CORP. 
833 W. Jeckion Bivd., Dept 7-C-6 
Chicage 7, illinois 


Somethiog new in wood-boring 
took! Bruno Expansive Bit works like a athe 
regres le presare.scrlly pals ine ehrough. 
Pie lock wih paueued eagle Blade, Diamoad 
(rind cn lead srew prevent piting. Wide chow or 
‘hip clearance. Easy s-rad sae Allein succes a 
high grade wot eel Replaceable Hides 


Neos cen tty" 314" Dime. 
ech comes wich 1 ong. shor ce. 
Money Bock Guarentee 
(At All Hardwore Sores or Wit Dept PB 


BRUNOTOOLS ‘z:;;:"" 
FREE! possy catatoc 


Jeeps, tanks, gliders, supplies, etc, Send for ¥ 
AMERICA’S HOBBY CENTER 
Dept. S36, 156 W. 22 St., N. Y. 11, N. Y. 


SHOR Gia Your Ou ———— 


REEVES BROTHERS, 


54 Worth Street, New York 13 


DENTIST'S NEW DISCOVERY 
MAKES FALSE TEETH FIT! 


‘with my new discovery. Easy to apply. Do it yourself. 
Perfect Fit Guaranteed. Write for Details. Dr. C. N. 
Reese, DENTIST, Box 268¢B, Winnetka, Iilinols 


New type somipaste remover quiddy 
lifts off paint, enamel, vamish, shellac, 
tacquer, bakelite ond other synthetic 
resin finishes. (Removes emulsified ren 
‘water paints, too.) Stoys wet longer — 
stays put on upright or overhead sur- 
faces — strips dean, quick. One coat 
‘wally enough (apply with brush or 
spray ). Contains no benzol, odd, caustic, 
clkali, or wax — harmless to hands, KC CARD CO. 121 W. Watopon Bled, Chiege 7, 
bristles, surface stripped. All sizes (pint 


avec Tired Kidneys 
Pi ae - 
ie gen oe Often Bring 


ese Heavy Duty Cleaner, 


Crock Filler, Wood Putty, Re H 

ea, tice fore Sleepless Nights 

oe te te 

Powder. gz filters which help to purify the blood and keep you 
gi SRS ay ee 

THE SAVOORAN CO. the daytime, many people have to get up nights. Don't 

DErT.20.__ sosTow 10, MASE neglect this condition and lose valuable, restful sleep. 


oi 
matter to remain in your blood, it may also cause nag- 
ging backache, rheumatic pains, leg pains, loss of pep 
and energy, swelling, puffiness under the eyes, headaches 
and dizzin 
‘Don’t wait! Ask your druggist for Doan's Pills, a stim- 
lant diuretic, used successfully by millions for over 40 
‘Doan’s give happy relief and will help the 16 miles 


years. 
IW EVERY WELL-EQUIPPED HOME ‘Sf kidney tubes flush out poisonous waste from your 
saad Blood. Get Doan's Pills. 
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Better Tools... 
Better Production 


“Yankee” Tools are in the thick of peace- 
time production . . . doing what the 
gennity of “Yankee” Tools does faster, 
easier, and better, And soon, every worl 
man who wants 
them. In the meantime, keep asking your 
dealer for “Yankee” by name. They've got 
what it takes to save time, labor, and money 
on countless jobs. 


“YANKEE” SPIRAL SCREW DRIVER Na, 1308 
1 Sie for Every Purpone 


“YANKEE” TOOLS 


make good mechanics better 


North Bros. Mfg. Co., Phila. 33, U.S.A. 
Established 1880 


‘Makers, also, of “ Yankee-Handyman™ Tools 


BREATH TAKING BEAUTIES! 


IM FULL COLOR FOR ART STUDY, 


beautiful Hollywood 
Models. eal 


‘Siovely they take 
Jour breath fay 


Shove dim. % Spucal Combination Oer=-Two exqulaite tran: 
clea of lovey Hollywood Model ard eraatonal Hoty wood 
featoal Viewer“ BOT POR ONLY fio 


YOU CANT BEAT 


this to relieve itching of 


SKIN-~SCALP 
IRRITATIONS 


Here's a Doctor's formula — Zemo— a 
stainless liquid which appears invisible on 
the skin—yet so highly medicated and 
soothing that the first ap i 
promptly relieve itching, burning of Ee- 
zema, Psoriasis and similar skin and scalp 
irritations—due to external cause, Zemo 
ALSO aids healing. 

Apply clean, stainless, invisible Zemo 
any time. It won't show on skin, Buy 


Extra Strength Zemo ZEM 0 


PLASTICS 


There's fun and profit in moking plostic jewelry, novel 
tes, end furnishings, in your home workshop! We have 
avery material you need — Plexiglas, Lucit 
Lignolite, Tenite Il, Lumerith, in @ lorge ve 
sheets, rods, tubes, ond special shoy 

‘ents and other plostics sup 

10 cents today for complete catalog. Address Dept. 3A. 


Bkelite, 


YOU NEED THESE ¢ 
SUPER DRILL GRINDER 


ioe eee 
seis, te oa 
iiead or power grading wheels 


MAROH, 1946 


SUPER ARBOR 


RAFTSMAN’S TOOLS 
SUPER HACKSAW 


AND FLAT DIE FILE HOLDER 


At your dealers or postpaid 
Crandall Mfg. Company 


273 


Test-O Lite iii. 


xy) 
OS qa THE NEON GLOW “ 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT--QUICKLY 


ar mupertor to orainary clumay teat bul 


eee iy onnt meter Neat Paxery «= Bee Speed: = 
O cide, patareenen. There cad Ootass 
bout, Utility and Overniter models defy compari- 
. They are America’s finest moter boots ... priced 200 Central Ave. Newark, N.J. 
competitively. Runabouts are 17’ te 27’, Utilities 16’ 
te 26’ including the famous Overniter. 

4 Industries, (ne. 
Gar Woo! ale 31 ies 
Boat DIVISION, wars ae 


COLLECT U. S. ARMY 
Shoulder Patches 
Eomplete wet ot 280 for 9060. Orkial pattes 
valle for every maior Araiy. ‘Corps 

Bend 


ada-read 
.SPRINGER‘S 


‘St, EL PASO, TEX. 


E | What Every Mason Wants 


We have Important Masonic books for 
Chapter, Commandery, 
and Shrine, 


nd. fc 
ALCO" Siow, Dest. EZRA A. COOK, Publisher, P. 0. 796, RM Chicago 90, 


MONEY ww PLASTICS When Writing Advertisers 


Pits ie cent & De zante meas Ouering Dyw and! || 5p Menti P lar Sci 
oe Wecolehas Gas ina Lixineton Ave. YC, Me¥s lease Mention Popular Science 


When FIRE strikes home~ 
ete MULL MT this easy way f 


Here's an amazing new fire extinguisher that eves a af 
can use! Just touch the trigger—and it completely bicinkets 
and smothers the fire—in split-seconds! 
ee Aidry, harmless gas, Randolph CO: will not stain foodior 
Viz. ~ furniture .. . it actually disappears. Ideal for kitchen, shop 
+/ or ear. Make certain your family is protected with this oP} 
proved unit. Send TODAY for our new folderM-6557. 


RANDOLP LABORATORIES, INC. + BAL SSB EMRE 
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PLASTIC TAPE PLUGGER-UPPER 


Plugs holes in and around screens, 
casements, roofs, sinks, tubs, base- 
boards, Stops rattles, Keeps out 
dust, dirt, insects, For all calking. 
Easy to Apply—Just press into place 
with fingers. 1's easy! A roll covers 

abot 
et Monte ‘ot hordwore, pelt 
‘lores ond lumberyards 


Write for Mortite cieculor 


J..W. MORTELL CO. Sicinct i 


‘Gan lap quote of 
a 


CHICAGO GEAR WO: 
£40-450 N, Oakley Givi. _ Chicaxo 


HU te ur bao ta 
Seder Complete Catalog No. 20 


for 40. years, 


GERSTNER Tool Chests 


and Machinists have depended upon 
Tree 


A New Hobby! 


COLLECT GENUINE 

U. S. MILITARY 
SHOULDER PATCHES 
‘Make your den or lodge room the 


center of attraction with this fas- 
Einating hobby! Over $00 authen- 
bee 


* T'Send 
oc in coin for illustrated 
feider ‘and’ price list. 


MIDWEST SALES CO. 


Dept. PS-15 
P.O. Box 1092 Omaha, Nebr. 


MARCH, 1956 


large Protits 


in pA Welding- 


HOBART 


Simplitied, 
ARC WELDING'S 


Remote Control and Multi- 
Range are exclusive features 


11's cory to moke big money in ere welding 


A WELDER TOR EVERY PURPOSE. 
welder for light repair work, oF one 
Hobort for you. An 


trains you in a few weeks 
Individval instruction by 
veteran operators. inten: 

Sive course on all type 
welders. Economical 

3 Enroll under Gf. Bill 


m= Reach Yor Neon Scissersy 


Ve inten 
free book 


Free! 
Velveble 
Vest Pocket 
Guide for 
Are Welders 


' 
ad 
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LIVE 


and 


TRAVEL 


in Comfort 


COMPLETELY FURNISHED 


@ Generous-sized wardrobes and drawers for 
clothes, linens, supplies. Oven cooking range, re- 
frigerator, double sink make full meals easy. Built-in 
real bed, plus sofa-bed gives 2-bedroom utility. 

See your Schult dealer today, or write for new 
booklet on 1946 models. Scuuur Conroratiox, 
Dept. $103, Euxmant, Ixpraxa Member: TOMA. 
Attend National Trailer Coach Show, Chicago Coliseum Mar, 16-24 


SCHULT Zracler Coaches 


MILL IT 
ON YOUR LATHE 


MILLING ATTACHMENT 
Now — you can do milling, sloting, grinding, 
srocving wuarng shits sing ats. sc 
any other important operations on 
PALMGREN MILLING. ATTACHMEN 
A necessary fixture for amall shops, schools and 

emergency work in lange. plants. Fits South 

Bend, “Atlas, Craftsman, Logan, Sheldon 

‘and all other makes. Tt has 360° grad 


uation for rotary angle adjustments 


also graduated feed and adjustment. 
serew Eaaly mounted” by: strad- 
dling iathe's regular tot post Try 
‘one— it will quickly pay for itself. 
IMMEDIATE DELIVERY 
Petes 


st | ost 


“JACKPOT” 


Home Model 
COIN MACHINE 
Get this new, colorful pay- 


‘Out machine for your recre 
Stlon room! pays for 


Webb DISTRIBUTING CO 


612 NORTH MICHIGAN AVENUE - CHICAGO 11, ILLINOIS 


FEET ete 


Dept. 480, N.¥.C. 24 


TECHNIQUE of PIANO PLAYING 


{vanced Piano Course. $1.80, Teaches the chords thorough! 
fe heft enous positions ‘eybourd, whieh is the key 
{o improved classical tech 
Money refunded if returned 


Me de 


mesh. Wats "ine 


RUBBER [cwa, 
MOLDS’ 6% 


fee aeestle:sasids of plagues “ast cay 
sods, ete. Molds cost Gc to.25e each. Pach yn 


Y 
IT 
POPULAR SCIENCE 


IATERPROOF 
SHOCKPROOF 


NOW AVAILABLE! Sturdy, handsome, relicble, @ 
watch for every occasion —backed by the famous 
BELL guarante 
breokable 
4 


‘mall second hend. 


3p second hand. 
No, DU 189 SELF-WINDING 
7K vecond hond. 
‘ORDER BY Mal 

postman .0.0. 


To Get SMOOTH Shaves 


Here's the truth, men! The sharper the 
blade the smoother the shave—because— 
BELL WATCH COMPA itis the blade that cwts the whiskers! So 
Time ond Lite Bldg., Rockefeller Center, New York 20, keep that blade supersharp with a genu- 
ine Twinplex . . . America's favorite 
quality stro} Operates automat 
cally, Real strop-leather rollers. Insert 


1 2, jacxer INSIGNIA double-edge blade, turn crank—you'll 
J ye a sharp blade that really "mows em 
=< a ee lown!” No skill required. Ideal for gifts. 


Only $2. Ask your dealer for a demon- 
stration today. 
TWINPLEX MANUFACTURING CO., CHICAGO 


ve Nails and Staples Faster with SPOTNWAILER 


FOR HOME, FARM OR FACTORY 


tine loading nailing ma- Use Spotnalls for wall board, ply- 
sloped to Increase war pro- wood. screens. sas! 
‘and door chi ! 


‘work at ‘alls and ¢ 
Staples hundreds. of things. “Hand 
Operated—easy to use, 


pot ML COMBATEN OFT Spot 8-H wes re, s,s 


nal | 

mopar cum a sale ed | Romeo means o I 
apace | foci te (nn ri 

open now. $25.25 | FEES issew coca nase | 

! 

| 

| 


SEOVMAILG, woe. ja 


SIGH. Wecterc Ave, Chcage 45, minis | ADDRESS =e za 
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Wa Ya et 


SEND FoR THis 
TIME SAVING 


Ohm’s ta 


OHMITE 


w Calculator 


i TUFFY] 


Loosens! Tightens! 
Faster...Easier! 


Figures Ohms, 
Watts, Amperes 
Volts ... Quickly! 
Any Ohm's Law 
) Problem solved 
with one setting 
je. All values direct reading. (44%4"x9") 
Send only 10c in eoin to cover cost of handling. 
OHMITE MFG. CO., 4943 Flourney St.,Chicago 44,1 


See! Try This Amazing Tool! 


Frozen, rusted-over screws are no prob- 
lem for Tuffy Power-Arm Driver! Tuffy’s 
tera Ieverage loosens them santy The New Improved 
and quickly in a jiffy. And for tighten: 
ing screws “that last quarter-turn” RADIO MICROPHONE 
Tully's power will amaze you! Then Sing-Talk throvgh sour own radia, Brosdcast 
snap Power-Arm shut and out vole through our any'part ot 
‘regulation sorew driver. See yourseli cance. 
how Tuffy greatly incr tai “ i eee 
power over “one-handed” driving. r SO. bay votane od hes 
DIRECT SALES, 156 Masso St, Dept... 1, LY. 


| = = 

sine ih a Ea NEW WRITERS WANTED 
.25, 8 inch blade $2.65. Com- frm fund 
in kit fot fo 


PACKS EXTRA POUNDS OF POWER! 


box, 15. If your dealer can’t supply em y ariere needed to re-write idea 
you, send we his name, ee 
ffs DETAILS 
ae 13 mtv SWALLOW AIRPLANE CO., INC. NO OBLIGA- 


Webi Postcard: will 
“tri eat ___06% Einsotn five. 3, Hasees, COMFORT WRITER'S SERVICE 


Electric Heating Element 00-941: Somne Seren (3) Pete MSs 


FLUX 


Repair burned out electric elements of coffee urns, 
electric stoves, flat irons. toasters. and other electrical 
appliances. Simply apply ‘Christy ‘Blectric Heating 
Element Flux to the break, turn on the current and 
PRESTO the job is don 1" appliance is ready 
again for ¥ ory service. Generous size 
package (enough to repalr 60 elements) sent postpaid 
for only $1.00. 

Here is your opportunity to save on repairing your A.COMPLETE MERCHANDISING SERVICE! 
own appliances and to earn extra money repairing ap- parent hch gage the 
pliances for friends and neighbors, LEMON scaeice Beneky 

CHRISTY SUPPLY COMPANY {A National Cooperative Association of Mfrs. Agents 


_ 2835 N. Contral Ave. Home Office 


SEE how much MORE you can do with a 


WOCART Sinplitied Are Welder 


+ all the difference in the world in Hobar 
‘Simplified'’ “Arc Welding and just plain. old 
ding. t's the extra speed » . . better contr 

the orc and greater ease with which you wel 

makes Hobart the choice of operators the world 

Ripeaan a Ronge"" Dual Contr 
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Save On 


IGARETTE 


ALL STANDARD BRANDS 


LuckiEs 
CAMELS 2 
CHESTERFIELDS 
RALEIGHS 
OLD GOLD 


PALL MALL Corten 
MORRIS Ten Packs 


KOOL 


F a 
Marvels, Wir 5 

LOCATES TROUBLE INSTANTLY —— 

IN_ALL ELECTRICAL DEVICES All ERR egeeneapery Sermeer tit ieee 


tonsadd te for each ndditional arto 


HANLAN APPLIANCE TESTER 150 10 300 Miles 14e for’ cartons—add 2c fot each 
ine ‘i odd’ te 600 te A 


oad’ 
Pat, Pend. my ame Tipe for wach add'l carton, 


FREE x's, ¢2°", Teter Nov, Complete Practical Course in NO LIMIT—AIl Orders Insured 
lectrical eppliance repairing r : eae rece 


MANLAN CO, 1618-8, west ettson, toe Anas 7, Cat. | Yu csr oad romp een a ek 
REPAIR YOUR OWN ELECTRIC APPLIANCES lie 


WITH NEW AMAZING N ] Cc HR 0 Cc ITE LARGEST CIGARETTE MAIL ORDER 


COMPANY IN THE MIDDLE WEST 


Edward Sales Co. 
Dept. PS HAMMOND, IND. 


Made From 


IMPORTED BRIAR 


BULLDOG SADOLE 


Handy tor Home or | ater. Does t 
‘Industria Use sity. st; Non, $2.30 


ARMSTRONG ELECTRIC COMPANY, Box OGLPS, Minne. 


weet smoking 
janding fine grains, 


Meter) jodern designs 
ests ha $3.50 to $10 


ELDEN PRODUCTS CO. _0. WEBER & C0. 148 ar = Jersey City 8, 


LEARN. THE TRUTH ABOUT THE PERRYMOBILE 
DOES IT RUN ON LIQUID AND AIR? 
IS IT FOR SALE? WHAT IS ITS FUTURE? 
WHAT IS SO MYSTERIOUS ABOUT IT? 
WHAT DOES IT COST TO BUILD ONE? 


GET THESE FACTUAL BOOKS TODAY telling all about one of 
welopments in 45 years. Written = Gian 


treatise explaining every unit 


it. Be 
Both books for only $1.50. Send mon 
d same day, postay Money 


PS-3, R. V. PEARCE, Calif. 


P. ©. Box 631, Glendale 5, 


Write Dept. 
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TELESCOPES 
MICROSCOPES 
BINOCULAR 


WAR SURPLUS LENSES AND PRISMS 


at a small fraction of cost 


Assemble your own high quality optical instru- 
Jus lenses and prisms 
ality to those found 

ts. 


ments with these war surpl 
which are far superior In 
In the usual commercial 1 
structions come with each se 

edge chips which do not interfere with their use. 
and all are guaranteed to give perfect results, 


Tne complete binocular sells for $162.00, ‘Set of 


$2.75 
Sone aSammaptents Sasa” "$2.90 


Complete achromatic optics to make 40 €3 95 


Dower werreatriat telescope: 
Complete optics for making an adjustable 
ehromatie microscope, 100'to 800 power... P2e2D 
LENS ASSORTMENTS FOR EXPERIMENTERS 
‘Twenty assorted lenses, some with chips or minor de- 
eh 
of opteal fnatrumente’ an i 


magnifiers, 
Super assortment. including forty large and small 
‘and prisms." AD- 


plain’ lenges, achromatic lenses. 
proximately "$00.00 worth of optics $4.95 
for only. a 
We Pay the Postoge—Prompt Shipment Ovorenteed 
BROWNSCOPE CO., Dept. 3P, 24 West 45th St, N.Y.C. 


“MAGIC IS FUN” 


A New Magazine for Amateur nooo 


First issue on sale March 1 
ENTS: 


152 W. tone Street New Fork 18: N.Y. 


IWORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


Fits vest pocket or purse. Guaranteed 
accurate. Operated as easily, and as 


construction. You positively can't 

buy a calculator of equal quality for 

Uttle money. ACCEPTED |AS THE 

FINEST LOW PRICED CALCULATOR 

FOR OVER 30 YEARS! Operates with a 
finger. Adds 


Sold on a positive money back guar- 
antee. Send only name and address, ‘pay 
Bostman $2.80 "plus postage, (send, Full 
le U.S.) Money back within 
not delighted. AGENTS 


CALCULATOR MACHINE CO., (Mfrs.) 
Dept.464,P.0.80X248,GLENVIEW, ILLINOIS. 


HOME INDUSTRY OPPORTUNITIES 


ora. tiiustrate, 


spibled American Industry to change 
‘ihe permanent. multi-purpose 
‘toed by Bot of the machine shone 
fina tool oom. on lathes, planers and 
Sipere ihe tools ned fo" make lee 


iia production machines, 
ooky you i wan fot 
"alter Anh 


ARMSTRONG BROS.TOOL.CO. 
“The Tost Holder Prople™™ 
200 Frenne eens 12. A 


MICKEY MOUSE VIEWER 
and WALT DISNEY 
FILM STRIPS! 


MICKEY MOUSE VIEWER 
‘and No. 1 Film Strip 


Price "122 


(OUFT PACKAGE for oly 
aIckEY MOUSE 


GAFTSMEN'S GUID + 6916 Romoine St. + Holywood 38, Coli. 
POPULAR SCIENCE 


Capper roe on Pogues 

‘s INDUSTRIAL GLOVES COMPANY 
E> ‘Famous ncexril 645 Gorfield Bivd., Denville, I. 
‘Safeguards Since 1810 (InCanada SafetySupply 


ANYTHING 
ANYWHERE 
ANYTIME Gea 


Fr with eaua 
Gommpacts’ complete, as" sturdy “as. the 


Built, with voltage ‘control. “Better “on 

REA. "lines. “Completely equipped. No 

Institetions needed” Sold throughout the 

orld, ‘Several denier territories open, 
" FORNEY MFG. CO. 


ie on ‘ml 
SEND 10e—for New Catalog of over 100 Projects. 


NEW OTTAWA Wood Saw 


FOR TRACTORS tates wood saw- 

ing fast; easy. Cuts enough wood to Day 
for itself auickiy. Easily moved while at- 
tached Big biade; send for FREE details. 
OTTAWA MFG.CO., 1.81 Oak fv, Ottawa, Kans. 


OUTSTANDING, TIME-TESTED 
Dritt Press ACCESSORIES 


THE BARRON 5595 
ROTARY SURFACE 
SANDER 


Note these Special 

Features—Made of Al- 

coa sluminum. Machined 

and balanced for smooth - 

‘Operation in drill press chuck. For surface sanding woods, 
ics OF polishing metal surfaces. Complete with 20 

fstandy removable sanding cup discs, No messy gluci 

need ves an agate smooth, absolutely true surface 

finish. Does i 

work 

oa 10 


Does nos leave waves, Fipples, steps oF seriations i 
ece, The o ‘of ts Kind. Shipped prepai 
AY MONEY BACK GUARANTEE lor $5.95. 


The IMPROVED B 
@ Drill 


ss Planer-. °7-* 
oc galr spcipce plants toughest 
yoods snd plastics to precision 


Timits~but rabbets, routs, 
asybanes, arpoven beads. Wil 
eoons, panel a depth Of wit 
Special Barron extta fone hirspeed cutter blades. "Thou: 
ids gow ia-use: Made of Alcon aluminum, iene 
i ro-out Vibrationless. Fits a 
Shi Sd‘on 10 DAY MONEY BACK GUARAN- 
TEE cecelpc of cash, money order or CO.D, for $7.30, 


Barron ALL-METAL 
Auxiliary DRILL 


1k heavily ribbed—mach- 
iach, entra large. workion 
Steet Planet ence: can 
Grill press uses. A real buy at $8.85, exprens collecte 


See Your DEALER... Or Write For CATALOG 
BARRON TOOL CO., INCORPORATED 
370 Archi > en 


BARRON wonx'snor TOOL 
WHAT ARE YOU BEST FITTED T0 D0 9 


Discover your best abilities throuxh ucientific aptitude 
tests! Plan your career now with t 
Modern fest findings, Send 10¢ for 


WAR SURPLUS! 


GAS MASKS 


GREATEST TOY SENSATION 
LOADS OF FUN. 


faints Serie oy 


‘ine DEALERS 


‘WRITE 
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The Gasoline Engine You Have Always 
Wanted—at a Price You Can Afford to Pay 
Bet all with new: LIGHTNING 
be ee called most pow- 

ful on market today. For model 
see oor feo 
speed up to 20.000 RPM. 15/16 
bore; 7/8 stroke; .604 displace- 
Bey ac a Ere, 
Bete eee nt eee 
Made to sell for $30.00. You pay 
Se Fs ee oe 
Soh Bakt Betec sg 
E. Jefferson, Detroit 7. 


For Your Personal Advancement YouNeed 
HOW TO LAND A JOB 


and Keep IT! 


This book tells you 
* WHAT To say 


‘* WHERE To SAY IT A genuine steal pack muffer WITH A BEAUTIFUL 
J BOAT TONE. Sandee Mufflers feature improve 
HOW NOlsATo et tweats for i the lead years ahead of competion 


war, reduces beck 
and the cost Is only $1.49 Pp, End gives betior performance Sovings i geseline wil 
om 


Mii WELL BOOKS, Dept. wa, Chieaga 41, ‘nin 
Please send me a copy of book “How to Land a Job and Keep It." 


terse VOLT-TESTER 


Indicates whether 110, 220, or 440 votts, Hike thermometer 


Lois TROUBLE—tom 60 to 550 ots 


PLASTIC PLIERS 


Va ounces! 


american Standard Cabs, 1824 E fart Lane, Pildeipbla 34, Pa, 


5° || {Zipoosranorees | 


x hout disturbing 
© Ratie Ralds while ‘equipment ts operetiogl : WHAT BOOKS DO YOU WANT? 
DEPT. P.3 He gat th logert maraat olen, Mo cher fr lentiag 


JOBERTS ASSOCIATES, P.0.BOX 622, G.C. ANNEX, N.Y.17, SEARCHLIGHT BOOK CENTRE 
4 East 17th Stree ‘New York City 


<—— SMOKE 1H BED? ay 


ly shock-proof 


BALL BEARING CENTERS 
with #2 Morse Taper ... ONLY $2.75 


your Dealer or gos Paid. 
7 “Bergen Turnpike, Little Ferry, M. 3. 


\fos%ncrsareess $1.00 8 « 


Marvelous New 3 WHEEL ROLLER SKATE 
e Paster, Smoother, Easier Skating « 


are f,"" evenywaene ‘matter where these outsta 
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Thot's the title of o new 
PK Booklet thot Is now on 


Spinning Mi ns, Truly @ Deluxe 
Eeokiet, eoch et lt 32 paves crammed full of Interest fe 


fishermen. This is @ booklet thot you MUST have, ond will 
treasure after you receive Ii 
HERE’S HOW YOU GET IT! 


Send 106, for which 


will receive o regulor 10¢ 


‘be first, SEND YOUR DIME TODAY. 


PACHNER & KOLLER, INC. 
3454 Archer Ave. Chic mu 
Az pA 


FOR MAN WITH CAR 
NO BOSSES- you'll be your own 


boss—go and come as you like. 


NO LAYOFFS=you't have a big 


pay job as long as you want it. 


NO STRIKES-you't be working 
for yourself in a pleasant, in- 
teresting, healthful job. 


Use Your Car as McNESS 
STORE ON WHEELS. 

Serve a rich trading area regularly 
with popular line of quality home 
and farm necessities. Easy to estab- 
lish big volume, permanent business 
now. Make more money than ever 
before—We'll help you start. Write 
today for McNess Dealer Book—Tells 
all about this wonderful opportunity 


—no obligation. Write today. 
THE McNESS COMPANY + 
211 Adams St. Freeport, I 
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T AND DISC 
ERS, JOINTER PLANERS, 
SHAPERS — all the great 
Power King Tools are in pro- 
duction again with scores of 
new improvements to save 
oe on your vecaben pro- 


and their smooth perform: 
‘Every modern, ea 
operating feature is included 
—and prices are so reasonable 
‘can equip your shop com- 
pletely at an amazingly low 
cost. 


FREE CATALOG SHEETS 


neder 
oa ah 
x ie deal 
| iealie oat ors 
PO! 


WER KING TOOL Corp. 


SS Cleveland $t,, Wersew, Indlone 
> 


A DYNAMIC HEAVY DUTY 


INDUSTRIAL WELDER FOR ONLY 


COMPLETE... 
AVAILABLE NOW 
WITHOUT 
PRIORITIES! 


ered nny con 
al Serer sieeest 
oz on wok yes evel Oe 


5 ve woe path gahae ; 
SSS _CDINAMIC WELDER CO. #13 East 23rd St,.GD, Chicoge 16, I, 


| Stop Groping -- Make it 
IF FALSE §f IN THE DARK! 
TEETH | oa ui th 

| See ir 


SUP on PROp 


avid FIT PERFECTLY Excceag 


ate fe 
or a powder: but strip of renuine dental plastic! 


SAFE AND EASY TO USE 
ARETE eras me ne 


tvmey-back iu 


mr _ PROGRESSIVE 


"Excellent Results” say users 


“I bought your product over a year ago. Have had 
no trouble with my plates since. I have told my 
Friends and now all of us ‘with false teeth Use 
BLASTILINER, It really works." Mrs. B.S. 


winess from nationally 
went perpetual market 
‘write ‘ChE, Metai 
fing Consultant, Stroudsburg. Penisyiiania, RD. 3B. 


Brooklyn N 
Our competent staff dentist will answe 
FREE! four riate roblems: = 


SEND NO MONEY — ORDER TODAY 


PLASTI-LINER CO. Dept. 64 
617-619 Main St., Buffalo 3, N. ¥. 

1 Rush PLASTI-LINER with complete directions. [J 
T will puy Postman $ plus postase 


1 charyes. "1 may return package for refund if 7] 


UPPER FA for GLASSES 
1 os for etowen =O $2 ooh | BY MAIL £f 
pate 16 Days Trial 
City Zone Ste Write Today for Free Catalog. Send no Money 
De eae ata by Peclosing Money Sg | ADVANCE SPECTACLE COMPANY 


537 South Dearborn Street, Dept. SP-3, Chicago, Illinois 
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STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 13151 STREET © CLEVELAND 8, 


| Bo 
, =. Seubemanenme 
OTTAWA TRACTOR SAW 


e USN 3 


FREE 
800K 
ade Co 
Sy 
350 CUTS PER MINUTE 


money eawring wood. Use Ottawa-fastest cutting. Cuts 
re, ama loge easiest way. Pella trees, One man operates, 
‘Thousands in use. Built tolast with heavy, sl saw blade. Pos- 

trol; uses power éake-oll any tractor. 


itive safety clatch control: 
OTTAWA MFG. CO., D301 Forest Ave., Ottawa, 


AMAZING = DIFFERENT reccine’tor 
‘AEmerkoncy to 


SHORT CUT 


MAROH, 1956 


You can do it yourself—get rid of the leaks, 
dripping, dampness, mustiness—by apply- 
ing Smooth-On 7 Iron Cement to IN- 
SIDE cellar wall and floor surfaces. You 
brush it on like paint. Fills in cracks, 
crevices, pores in concrete, brick, stone, 
Hardens in 24 hours, expanding slightly, 
sealing tightly. Inexpensive, for you don’t 
ional help—and you get a last- 


se it, too, to waterproof troughs, cisterns, 
tanks, fountains, swimming pool, garage, 
stable, outbuildings and to true up cracked 
concrete floors. 


Ask for Smooth-On No. 7 at your nearest 
hardware store—or write us direct if store 
hasn’t it. Comes in 1-, 5-, 25-, and 100-Ib, 
sizes, 25 lbs. cover 100 sq. ft. 


REPAIR HANDBOOK FREE 


Gives full directions tor waterproofing cellars, 
along with instructions fe hy 


‘equipment, auto parts, el page 
Gingrams,” Pocket size, “Just send coupon, 


pe-===MAIL THIS TODAY «=== 
yestsail Smooth-On Mfg. Co., Dept. 58, 


MosliicdananGermce oa 


walt 


Doit wit: SMOOTH-ON 


fecassr 
Shite 


PHOTOGRAPHERS 


don’t have to be crazy 
—but it helps! 


Most notoriously nutty of 
all the cop-chasers, corpse- 
gapers, and other assorted 
journalists are the gentlemen 

= of the Speed Graphic and flash 
gun, who make the pictures 
that are worth the thousand 
words. Any mere reporter will 
morris __tell_ you that cameramen are 

crazy, since they fear neither 
fire nor sword nor Lady Astor. 

Popular Science Monthly prints the pic- 
tures of many good photographers. We also 
have a couple of such characters on the staff 
who are always (a) in the darkroom, (b) in 
the studio, or (c) out on location, 

William W. Morris has been doing these 
ABC's at PSM for six years now. Before that 
he was in charge of press photography at the 
New York World's Fair, bossing five or ten 
associate lunatics. Morris’ first camera was 
a Sears-Roebuck box. He joined the Navy in 
1915, made Chief Petty Officer in 1918, 
stayed in until 1923. But old Navy-hand Mor- 
ris has been seasick on most of the trips he 
made to photograph the war at sea for PSM. 
An exception was his trip on the U. 
way from which 
came the exclu- 
sive photo-feature 
in this issue. Not 
even when he dan- 
gled between the 
great carrier and 
the destroyer For 
(see cut) did Bill 
get bilious. 

Hubert Luckett 
is the younger, 
taller, Texan pho- 
tographer on our 
staff. Lucky is6 ft. 
33 in. and as lean 
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as the ladder he rarely needs 
for a bird's-eye view. Son and 
grandson of machinists, 
Luckett also worked in a shop 
between years at the Engi- 
neering School of the Univer- 
sity of Texas. From electrical 
wekerr engineering his interests 
turned to physics and optics, and then to 
photography, which has been his profession 
and hobby ever since. Lucky’s understanding 
of optics is visible in the illustrations for 
“Sandless Glass Speeds Up New Lenses” in 
this issue. These charts of light at work are 
careful artist's renderings of lenses in action, 
posed with the actual glass by Luckett, the 
contrast then heightened by airbrushing. 


* 8 6 

Just returned from the shakedown cruise 
of the U.S.S. Franklin D. Roosevelt, which 
shares with the Midway the title of world’s 
largest warship, I can appreciate the tough 
job photographers had to portray the im- 
mensity of these huge carriers. During the 
war, as a correspondent for Time, I did two 
months of convoy escort and antisubmarine 
patrol on the U.S.S. Mission Bay — first of 
the Casablanca class of baby flat-tops to op- 
erate in the Atlantic. It was rugged duty for 
both the fliers and the ship's company. 
Cruising through some of the same waters 
two years later was quite different on the 
FDR. 

I was also impressed, as always, by the 


-professional photographers aboard. One of 


them was Irving (“Horrible”) Smith, a 
caustic and competent newsreelman for Uni- 
versal, who has seen a lot of combat stars 
go on the theater ribbons. Just before I left 
the ship at Cuba, Horrible Smith was trying 
to get permission from Captain Apollo Sou- 
cek to climb out the tall steel radio mast 
when it was swung down over the water. 
Smith just wanted a shot of the ship's bow 
cleaving the blue Caribbean. 

Because of their jobs, maybe photog- 
raphers are better off at least a little crazy. 
But their courage 
to concentrate on 
their cameras 
when most of us 
would shut our 
eyes has given all 
of us that sense of 
realism so impor- 
tant ina day when 
the realistic ap- 
proach is vital. 
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IN THE MARTIN 202 — With 
Braniff, Chicago and Southern, 
Colonial, Eastern Air Lines, and PCA 
already “‘on the line” to fly the Martin 
202—and with othersscheduled to fol- 
low—thisnew300-mile-an-hour trans- 
port will be plying the airways early 
in 1947. To achieve superior design, 
Martin engineers scattered over the 
major domestic airlines and asked the 
members of each operational depart- 
ment, “What do you want in an air- 
plane?” The answer is the Martin 202. IN U.S. ROYAL AIRPLANE TIRES 
—Whether for the new Martin 202, 
for giant bombers or private aircraft, 
there is a U.S. Royal Airplane Tire 
of superior design for every service. 
“U.S.”,whose pioneering of rayon and 
nylon cord bodies was the beginning 
of the truly modern airplane tire, is 
geared to the needs of peacetime air 


transport. 
et akanalin fener, SERVING AMERICAN AVIATION 
Slick Sunday aferen, 300 10 4SOEST. THROUGH SCIENCE 


UNITED STATES RUBBER COMPANY 


1230 Avenue of the Americas + Rockefeller Center + New York 20,N. Y. 
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LATHES 


SOUTH BEND LATHES 
ARE MADE WITH 
9", 10", 13", 14-1/2", 
AND 16" SWINGS, 
COLLET CAPACITIES TO 1°, 
BED LENGTHS To 12/, 
. 
prices 
RANGE FROM 


$110.50 
ro 
$1673.00 


F.0.B. FACTORY 


4 


ACCURATE — VERSATILE — DEPENDABLE 


Precision 
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teat 


age 


Write For FREE Catalog! 

Write for free catalog which illustrates South Bend 
Engine Lathes, Toolroom Lathes and Turret Lathes, 
lled specifications, shows attachments 
‘and accessories. No ob! 
in which interested — 9 


SOUTH 


456 EAST MADISON STREET 


LATHE BUILD 


South Bend Lathes are the favorites of experienced 
shopmen everywhere because they are accurate, ver- 
satile, fast, easy to operate, and dependable. These 
lathe qualities are all-important in shops where work 
requiring a wide variety of exacting machine opera- 
tions must be done efficiently, quickly, economically, 
and sometimes with limited equipment. For this rea- 


son, more and more owners of job, service, repair, 
maintenance, laboratory, and model shops are in- 
stalling South Bend Lathes. A South Bend Lathe will 
increase the capacity and efficiency of your shop, 
too. Write today for free catalog and the name of 
your nearest South Bend Lathe distributor. 


. State size lathe 
3", 1414", oF 16", 


LATHE WORKS 
S SINCE 1906 
* © SOUTH BEND 22, INDIANA | 
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EE SD te 64-Page Pest-controt Book GARVEN FUE 


NEW, REVISED, UP-TO-DATE! THE STANDARD REFERENCE BOOK 


Garden Infornati 


‘om A to Z—the Facts You Want to Know About Vegeta 
lowers, Shrubs, Berries, Trees and Virtually Everything that Gr 


a 


THE only Garden Encyclopedia prepared expressly for the amateur’s needs! 

Clear, explicit, usable. Answers any garden questions quickly. You can make 
your garden the envy of everyone with this completely up-to-date, enlarged 
edition of the biggest, most practical “how to grow it” volume ever published for 
garden lovers. 


FOR THE FIRST TIME—an entirely new illustrated section: Gardening for the 
Small Home—with practical advice for new home owners on how to make the 
most of their properties. This new section alone is the equivalent of an extra 
book worth $1.00. Other recent features include Soil-less Gardening, new methods 
of destroying pests, Wild Flower Gardening, New Flower 
Arrangements! 10,000 articles furnish every detail of infor- 
mation you will need about planning, planting, fertilizing, and 
caring for your garden. Alphabetical arrangement of subjects 
enables you to find instantly what you want to know quickly 
and easily. 1,500 authoritative photographs and diagrams 
(more than one to every other page)! Dozens of practical 
experts furnish all the directions the average home gardener 
needs to grow every variety of plant successfully. Here for the 


vatletles.) 
Ornament 


Vines 


Pratt Trees first time in a single book is EVERYTHING YOU NEED 
Lawns, Hed TO KNOW ABOUT ANYTHING YOU WANT TO GROW! 
Preparing Soll You can be certain of making your garden successful in every 
Jerechteoral way by getting the New Garden Encyclopedia now and con- 
Everoreens sulting it at every step. It will save you work and worry and 
wie Gee hours of searching through incomplete books! 


Hot Beds and Cold Frames 


NEARLY 1400 PAGES + 10,000 ARTICLES 


OVER 1500 ILLUSTRATIONS 


Pruning 
ues and Rennes, Written for All U. S. Soils, Seasons, Climates and Methods— 
ee cause by American E: Edited by E. L. D. SEYMOUR, B.S.A., 


and a picked staff of American garden authorities. They show 
PRONOUNCING GUIDE you how to avoid plant diseases; prevent and destroy pest 

raise bigger and better flowers, fruits and vegetables; how to 
select the best kinds; how to plan your garden for economy, 
seasonal changes and year-round beauty. How t Staye Plants 


Just mail the attached coupon. This big revised 1400-page 
edition of THE NEW GARDEN ENCYCLOPEDIA w 
be shipped prepaid. If not delighted, return it and owe noth- 
ing. If you keep it, make a first payment of $1.00 and pay| 
balance at the rate of $1.00 a month until the low price of only| 
$4.00 (plus a few cents postage) is paid. WM. H. WISE é| 
Co., Inc., 50 West 47th Street, N.Y. 19, N.Y. 

Copyright 1946 by Wm. H. Wise & Co,, Inc, | 


How to Apply Fertilizers 


113,597 DOCTORS 


_ 


FROM COAST TO COAST WERE ASKED! 


if 


Family doctors, surgeons, 


nove ond throat specialists « 
doctors in every branch of 
medicine were asked: “"Whot 
Cigarette do you smoket" 


According to this recent Nationwide survey: 


Mork. Doctors SMOKE C1MELS 
THAN ANY OTHER CIGARETTE! 


This is no casual claim. It's an actual fact. Based on the statements of doctors 
themselves to three nationally known independent research organizations. 


HE QUESTION was very simple. One 
seven. cany uccker. sieht 
ask a doctor: “What cigarette do you 
smoke, Doctor?” 

After all, doctors are human too. Like 
you, they smoke for pleasure. Their 
taste, like yours, enjoys the pleasing 
flavor of costlier tobaccos. Their throats 
too appreciate a cool mildness. 

And more doctors named Camels 
than any other cigarette! 

If you are a Camel smoker, this pref- 
erence for Camels among physicians 
and surgeons will not surprise you. But 


CAMEL —COSTLIER TOBACCOS 


if you are not now smoking 


Camels, try them. Compare them 
THE “T-ZONE" TEST 


WILL TELL YOU en 


‘The “Tone"—T for Be = 


your” provi ruenis i DOMESTIC 
for any cae eid E 
od be sey Pate tes 
Your taste and 


